

















s 
S 
: 
= 
= 
€ 
— 
S 


Seaplanes 


ing 


Sepeine 


PU iy Contra News Pawan 


. 











AVIATION 


December 15, 1916 

















—S 








Three Standard Model H-3 Tractors at the Signal Corps Aviation Station, 
Mineola, L. I., Designed by Charles H. Day. 


The Standard of Excellence of the Standard 
Aeroplanes and Hydroaeroplanes is due to 
the Superiority of Standard Design, to the 
Quality of Standard Material and to the 


Efficiency of Standard Workmanship. 


Contractors to the United States Government. 


STANDARD AERO CORPORATION 
of NEW YORK 


EXECUTIVE OFFICES FACTORY 
Woolworth Building, New York Plainfield, New Jersey 















































5, 1916 






































December 15, 1916 AVIATION 


307 





IHLAILIL-SCOTT 





The Hall-Scott four cylinder, vertical, 90-100 H.P. equipment, 
has been especially built to meet the requirements for Army and 
Navy training and light scouting airplanes. The simplicity and 
sturdy construction of the engine, together with assurance of smooth 
and steady power output particularly adapts it for the use intended. 


This engine is offered, after undergoing the regular series of 
running tests at the Hall-Scott Plant and satisfactory tests in air- 
planes under actual flying conditions. 


Type A-7:90 H.P. Type A-7a: 100 HP. 


HALL-SCOTT MOTOR CAR CO, Inc. 


General offices:---818 Crocker Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 
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STURTEVAME 




















f SONSIS TING of a group 
of departments each in 
charge of specified experts all 
smoothly working under one 
clear governing policy—the 
fifty-year-old organization of 
the B. F. Sturtevant Co., is 
unique in many ways. 


No other Company in the 
aeronautical industry can 
afford its customers such 
wealth of manufacturing ex- 
perience and such extensive 
equipment. 
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(REG. | u. U.S. PAT. OFF.) 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts. 
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WRGANIZATION 

















ND in the dual organiza- 

tion of the B. F. Sturtevant 
Co. and the Sturtevant Aero- 
plane Co. the successful re- 
sourcefulness and initiative it 
has applied to aeronautical 
work, 1s wisely guided and 
civen great impetus by this 
sure knowledge of successful 
manufacturing. 


The most modern methods 
are added to those of tradition 
and with an exacting inspec- 
tion system which 1s a safe- 
cuard and a surety. 























REG. U. S. PAT. OFF. 


AEROPLANE COMPANY 


Jamaica Plain, Boston, Mass. 
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THE CONNECTICUT 
AIRCRAFT COMPANY 


NEW HAVEN CONN. U. S. A. 





CONTRACTORS TO 
THE UNITED STATES 
ARMY and NAVY 








MANUFACTURERS OF 





Non - Rigid, Semi - Rigid 


D irl gz ibles oni Rigid (Zeppelin) Types 
Observation Balloons 
Kite Balloons 


Sport Type Dirigibles 


Spherical Balloons of All Sizes 


SPECIFICATIONS AND QUOTATIONS 
ON REQUEST , 


FACTORY and 
EXECUTIVE OFFICES New York Office 


NEW HAVEN, CONN. 303 FIFTH AVENUE 
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BURGESS TRAINING HYDROAIRPLANE 


Among the many models of Airplanes, Seaplanes and Flying Boats produced by this company 
the new “U” type Hydroairplane meets a very pressing need, —an efficient, well balanced flying 
machine of conventional type, and low power for militia training purposes. 





The Massachusetts Naval Militia has the first one now in service. 


Standard Deperdussin control in duplicate; Curtiss OX X-2 motor; simple float; light, sturdy 
construction; large speed range (forty to sixty-eight miles per hour): are characteristics necessary 
to the hard service required for training purposes. 








Hydroplanes and pontoons designed and manufactured for airplanes of every type including 
Curtiss, Sturtevant and other makers. 


Designers and Constructors for the U. S. Army and Navy and British Admiralty. 


THE BURGESS COMPANY 





MARBLEHEAD, MASS. 



























NOTICE 








Owing to changes and improvements our 5” 


afl 
xX / 





eight-cylinder motor, formerly known 





Model “VX” rated at 160 horsepower, will hereafter be known as Model “VX- 3°’ and 
will be rated at 200 horsepower. The following is a record of electric dynamometer test 








of stock motor ‘““VX-3” No. 3512 as delivered from the Production Department. 










Duration of test (minutes)............. 













































































CURTISS AEROPLANE & MOTOR CORPORATION 
Buffalo, N. Y. 





PI EN UE 6 vin <a enhieds dx dep asanch ceed aawte enon 1403.33 

Average load on scales (Ibes.)....... 0. ccccanccsccescecss 449.64 

RD on cas kwidld sens saeunasinngenGhwan 210.26 

Maximum observed horsepower. .............02ee0e085 210.50 

Minimum observed horsepower................200ee08: 208 . 10 

eee Come, Cumentte, GIG) 6 6. ooo os. coc0.c sansa eka 111.30 

Bote 4306. CommmmNNEIO CU. Si BRB) 6555 i cece cnecascios 18.10 

Gas. consumption per hour (Ibs.) .................4. 111.30 

Gas. consumption per hour (U. S. gals.) ................ 18.10 
Gas. consumption (Ibs. per H. P. hour)............ . 528 

ROGer Ce COMMIS, TIO Fa nis ck oc ete sa atde cegvces 6.50 
Fetal am comenmsetion (U.S. galt.) .. «so. <cccccccsoesas .844 
Oil consumption (U. S. gals. per hour)............. . 844 

Oil pressure—start of test (Ibs.).............000 scenes 71.00 

180 Oil pressure—end of test (Ibs.).............0sscecccees 72.00 
Oil pressure—maximum test (Ibs.)..............050 ee 74.00 

cy] : t Oil pressure—minimum test (Ibs.).............-2+0005- 68 .00 
cot ory soo 7a Prades snes Wee TEND. CF.) «a oan sca 005 06k He eee 116.90 
_ nENOUUT One oanteesie 2 Average outiet water Temp. (F.)..... 65 ccc ccasicacgace 140.50 
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LAMINATED 
Woop 


FUSELAGE 


Aeroplanes and Hydroaeroplanes 


ANNOUNCING OUR NEW FACTORY 


60,000 FEET ON ONE FLOOR 
60,000 FEET UNDER ONE ROOF 


LAND AND WATER TESTING AND FLYING AT 
DOOR OF FACTORY 
























. “W- F ENGINEERING COMPANY 


College Point, Long Island 
*Phone—Flushing 2300 
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First Pan-American 


AERONAUTIC 
E X POSITION |: 


HELD UNDER THE AUSPICES OF 


THE AERO CLUB OF AMERICA 
: THE PAN-AMERICAN AERONAUTIC FEDERATION 
THE AMERICAN SOCIETY OF AERONAUTIC ENGINEERS 
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THE EXPOSITION WILL COMPRISE THE MOST UP-TO-DATE PRO- 
DUCTS OF THE AMERICAN AERONAUTIC INDUSTRY AND INCLUDES: 
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THE ARMY AND NAVY AERONAUTIC AERO MAP AND LANDING PLACE EX- 
EXHIBITS. HIBIT. 


NATIONAL GUARD AND NAVAL WEATHER BUREAU EXHIBIT. 
MILITIA SECTIONS. BUREAU OF STANDARDS EXHIBIT. 


NATIONAL ADVISORY COMMITTEE FOR PAN-AMERICAN UNION EXHIBIT OF RE- | 


AERONAUTICS’ EXHIBIT. LIEF MAPS, ETC. 
AMERICA AND PAN- COAST GUARD EXHIBIT. 


AERO CLUB OF + 
A POST OFFICE EXHIBIT OF MAPS AND 2%: 
AMERICAN AERONAUTIC FEDERA- “'T'OCATIONS OF 200 PROPOSED AERIAL ~ 
AERO COAST PATROL EXHIBIT. _ SMITHSONIAN INSTITUTION EXHIBIT. 
AMERICAN SOCIETY OF AERONAUTIC Dp/RIGIBLE BALLOONS. 

ENGINEERS (Standardizing section). BALLOONS. 


INTERCOLLEGIATE SECTION. MOTION PICTURE HALL. 
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GRAND CENTRAL PALACE 


NEW YORK CITY 


HU 


FEBRUARY 8 to 15, bors Fl 


= 
Address all Communications to HOWARD E. COFFIN, Chairman 


PAN-AMERICAN AERONAUTIC EXPOSITION, 297 Madison Avenue, New York 
Telephone Murray Hill, 71-72 
ADMISSION 50 CENTS 
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THE SPERRY-CLARK INCIDENCE INDICATOR 


Signals the Aviator by a 


Rep LIGHT When he is climbing at a 


dangerous angle and be- 
fore the airplane stalls. 


White LIGHT When he is diving at too 


steep an angle. 


GREEN LIGHT When he is climbing at 
the best angle. 


This indicator is especially useful at night or in a fog. 


THE SPERRY GYROSCOPE COMPANY 


Manhattan Bridge Plaza, Brooklyn, N. Y. 


Telephone 9700 Main 
15 Victoria Street 


Rue Boissy d’Anglas-10, Lond Ss. W 
ondon, S. W. 


Cité du Retiro, Paris 
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Transporting Machines of the First Aero Squadron, U. S. A., near Columbus, N. M. ent 
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Photo by Central News Photo Service 


Bringing up a “ nurse” balloon. Hydrogen gas generated miles in the rear of where the observation kite balloons are hovetit 
is brought up to the frent line in nurse balloons like this one. 
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NCE more Congress is in session and foliowers 
of aeronautics are scrutinizing keenly the pro- 
posed appropriations, both military and naval. 
The Aviation Section of the Signal Corps needs about 
$16,000,000 for the equipment and maintenance of aero 
squadrons alone, to carry on the work begun with the 
appropriation of $13,281,666 last August. 
Brigadier-General George P. Seriven, Chief Signal 
Officer, U. S. A., in his annual report to the Secretary 
of War, recommends seven regular army squadrons 
with the mobile army and five with the coast artillery, 
together with the necessary aerostatic units, and a 
of twelve 





second line reserve more heavier than air 
















squadrons. This equipment would mean twenty-four 
heavier than air squadrons with thirty-six airplanes each 


and would entail an annual cost of about $16,000,000 for 
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the 864 planes. 

Up to last August the manufacturers received prac- 
tically no governmental encouragement. The 
deficiency act of March 31, 1916, gave the Aviation 
Section of the Signal Corps the largest sum that had 
ever been appropriated up to that time for aviation 
in the Army, the sum of $500,000. But with the coming 
of the money which became available when the President 
signed the Army appropriation bill carrying $13,281,666 
for Army aeronautics on August 28, 1916, lack of 
encouragement to manufacturers ceased. 

General Scriven, found 

pelled to state in his annual report: 
_ “In spite of the success which has been obtained in organ- 
ing and equipping this first squadron (in Mexico), although, 
indeed, much time and effort has been required to do so, it 
appears that even up to the present time the state of the art 
of airplane construction in this country is not satisfactory 
and it is still impossible to obtain suitable material in large 
amounts on short notice.” 

The cause for this statement is easily found in past 
governmental neglect of the aeronautical industry. 

The Government must, and happily it now does, realize 
that the industry has been neglected shamefully hitherto. 
The manufacturers are beginning to realize that a new 
state of affairs prevails. The wants to 
encourage all who are capable of building machines. 
The manufacturers who coolly, quickly and conserva- 
tively go to work to put themselves in a position to 
turn out ‘‘ nothing but the best ’’ will receive orders. 

The Navy is asking for an appropriation of $5,133,000. 
It would not appear that such a sum would be suffi- 
cient to supply anything like a complete aeronautical 
equipment for the United States Navy. However, such 
a sum judiciously expended can do much to build up 


urgent 





nevertheless, himself com- 











Government 


the naval aeronautical arm. 
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It is essential for the proper defense of the country, 
as well as for the healthy advancement of the aero- 
nautical industry, that these requests for congressional 
appropriations be given united support. 





High Ranking Head for Naval Aeronautics 
It is pleasant to hear the news that the Secretary of 


the Navy is contemplating the appointment of a high 


ranking officer to take charge of the various branches of 
the naval air service in order to co-ordinate them. At 
the present time the decentralization of the naval air 
service is hampering the efforts of the junior officers 
who have to secure authority for their every action from 
superiors in several different bureaus. Such decentral- 
ization must inevitably lead to delays, inefficiency and 
useless red tape. 

A department of naval aeronautics is an immediate 
necessity. Its head must be a high-ranking officer who 
will be in constant touch with the Secretary of the Navy 
and whose reports will focus the attention of the public 
on the needs of the naval air service. 

The prospects seem bright for the institution of such 
a bureau. When the Army air service becomes inde- 
pendent of its connection with the Signal Corps, and 
when the new Bureau of Naval Aeronautics comes to 
assume its proper proportions, it will be wortii while 
to consider the advisability of a department of aero- 
nauties separate and apart from both the War and 
Navy Departments. 

The Army work in connection with coast artillery 
necessitates the training of a large number of Army 
officers and men in the flying and care of seaplanes, 
and the spotting and signalling of hits and misses at sea. 

Many Navy fliers believe that they would be better 
fitted for aerial combats over water and military flying 
over water of all sorts if they were given an opportunity 
to execute the sharp banks, side slips, stalls and loops 
which are far safer in land machines than in seaplanes. 

For training work the Navy and War Departments 
could obviously work: together to advantage. [n the 
ordering of machines, both airplanes and aerostatic 
equipment, the War and Navy Departments are co- 
operating at the present time. But this cooperation is 
unofficial. It is possible that official cooperation through 
an organization which provided for a single chief to 
all American air services might be advantageous. Such 
a step seems to be for the future. The pressing need 
today is for a centralized organization within the Navy 
Department itself. It is a great pleasure to learn that 
such an organization may exist in the near future. 
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Possible Improvements in Carrying Capacity and Speed of Rigid Airships 


By C. Dornier, Count von Zeppelin’s Engineer 
Abstract by W. P. Beehler* 


FUNDAMENTAL EQUATIONS OF THE DIRIGIBLE 


Let V equal the available gas volume of the airship in eubie 
meters, s the difference in specifie weights between gas and 
air per cubie meter, then the following expression is obtained 
for the buoyaney of the ship, H: 

H = Vs in kilograms. 

The net weight Le (empty weight) of the ship comprises 
the following weights: Weight of the frame, outer hull, stee: 
ing apparatus, gas cells, balancing planes, pontoons, structures. 
ete. The weight G,, of the machinery installation necessary 
for the propulsion of the ship comprises the weight of the 
motors and accessories, the tanks and pipes, the shafting and 
air propellers. If k, is the weight of the machinery installa 
tion per horsepower in kilograms, then we obtain the follow- 
ing expression for the weight of the installation necessary to 
yield Ve horse-power: 

Gm=km Ne in kilograms. (1) 

The amount of fuel oil necessary to drive the motor, pei 
horse-power hour (k,) may be taken as constant, and we ob- 
tain the following expression for the weight of fuel necessary 
to a flight of t hours: 

B=k, Net in kilograms. (2) 

If we substract from the lifting force the net weight of the 
ship, the weight of the machinery installation and the weight 
of the necessary fuel for the required time of flight, the re- 
mainder will equal the available carrying capacity which can 
be utilized for passengers, crew, munitions, ete. 
for the available carrying capacity : 

Nu = H Le Ne (km - 
is then obtained. 

If the resistance of the ship at v meters per second is equal 
to W kilograms, then the relation giving the necessary powe1 
for the development of such speed, is 

Ww 
No X< 75 
where the overall eflicieney of the machinery installation is ».. 

The resistance offered by a ship in maintaining a speed of 
v meters per second is given by the equation 

W Cw (4) 
where C is a coefficient independent of the speed. 

We obtain therefore: 


The relation 


kp t) (3) 


Ne = 


in horse-power 


C wv , 
Ne == i (5) 


No KX id 


From an article in the 


Annual of the Society of 
(Rerlin?. 


Naval Architects 


By putting this value of Ne in the equation (3) we obtain for 
the available capacity : 


Cc ,3 ke ky a 
Na = H~L cl Hi 


(6) 
No X10 
On aceount of the far-reaching value of this equation this 
may be termed the fundamental equation for dirigibles. 
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Nu = Carrying Capacity in Kilograms 
lull lines show present relations, C 3.0. 
Dotted lines show relations when a C is10percent smaller. @ 
Weight of crew 1000 kilograms, deducted. 


Fig. 1. INFLUENCE OF THE ReEpUCTION OF THE Suip-RE- 
SISTANCE COEFFICIENT ON A SHIP OF THE SACHSEN TYPE. 
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POSSIBILITY OF INCREASING CARRYING CAPACITY, WITH CON- 
STANT VOLUME BY IMPROVING RESISTANCE COEFFICIENTS 





Next must be considered the possibility of an increase in 
the carrying capacity of rigid airships on the assumption that 
am increase in the volumetric contents, or gas space, is not pos- 
able. The lifting force can only be increased, with a constant 
yolume, by making use of a lighter gas. In the most favor- 
able case (using a vacuum), an increase of about 7 per cent 
gould be obtained. Practically, an increase in the carrying 
apacity cannot be obtained in this direction. The net weight 
of the ship cannot be appreciably decreased. There remains 
only the possibility of increasing the carrying capacity of the 
ship without an increase in volume, by a reduction in value 
of the resistance coefficient. This can be brought about by a 
better form for the dirigible. 

Fig. 1 shows what may be obtained by a reduction of about 
10 per cent of the coefficient of resistance, on a ship having 
about the same overall dimensions as the Sachsen. The avail- 
able carrying capacities are taken as abscissae, and the length 
of voyage in kilometers is the corresponding ordinate. The 
broken line indicates the relations obtaining when the coeffi- 
dent of resistance is reduced from 3 to 2.7. From the dia- 
gram we obtain the following improved capacities for a 
voyage of 4,000 kilometers: 








At 54 kilometers per hour, 4,100 kilograms, against 3,400 kilograms 
with the Sachsen class; 

At 63 kilometers per hour, 3,000 kilograms, againt 2,200 kilograms 
with the Sachsen class; 

At 72 kilometers per hour, 1,700 kilograms, against 770 kilograms 
with the Sachsen class; 

At 81 kilometers per hour, 200 kilograms, against 0 kilograms with 
the Sachsen class. 





The above diagram also shows a considerable reduction in 
the power requirements. 












































for 
POSSIBILITY OF INCREASED RANGE, WITH CONSTANT VOLUME 
BY IMPROVEMENTS IN POWER INSTALLATION 
(6) The overall efficiency of the air propeller installation, which 
this at present lies between 0.65 and 0.70 on account of the in- 
fluence of the propellers on each other, may still be slightly 
improved. Fig. 2 shows, however, for the ship used as a basis 
for Fig. 1, also, the improvement in range when n, equals 0.8 
instead of 0.7; ky equals 4 instead of 6 kilograms per horse- 
power, and k, equals 0.2 in place of 0.24 kilograms per horse- 
power hour. The inerease in range obtained thereby, as shown 
by the diagram, is extraordinary. We take the value from the 
3,000 kilogram carrying capacity ordinate: 
At 54 kilometers per hour, 8,750 kilometers, against 4,500 kilometers 
with the Sachsen class; 
At 63 kilometers per hour, 6,450 kilometers, against 3,500 kilometers 
with the Sachsen class ; 
At 72 kilometers per hour, 4.850 kilometers, against 2,500 kilometers 
with the Sachsen class ; ; 
At 81 kilometers per hour, 3,800 kilometers, against 2,000 kilometers 
with the Sachsen class. 
These figures speak for themselves, and may soon be at- 
tained. 
0 
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INFLUENCE OF SuHip DrmensIONS ON SPEED, CARRYING CAPACITY AND TIME OF FLIGHT. 
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CARRYING CAPACITY 
CREASE IN SIZE 


IMPROVEMENT IN AND RANGE WITH IN- 


The considerations will be limited to a fleet of similar ships 
having the ratio of diameter to length equal to 0.1, in ac- 
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Range in Kilcmeters 



































































Carrying Capacity in Kilograms 


Full lines show Sachsen type. 
lbotted lines show possibility of improved type. 
Fic. 2. INFLUENCE OF AN IMPROVEMENT of k,,, k; AND m ON 

SHIPS OF THE SACHSEN TYPE. 


cordance with current practice. The outer form of the ship 
will also be similar to the construction in vogue at present. 
From experience obtained with ships of from 11 to 16.6 
meters in diameter, as well as the exact weight measurements 
obtained on ships of from 22 to 25 meters diameter, certain 
fundamental relations can be established which can be used 
for the entire range of ships of diameters from 8 to 30 meters, 
and a corresponding length of 80 to 300 meters. The length 
of the ship will always be taken as 10 times the diameter, so 
that when the diameter is given the other overall dimensions 
of the ship are definitely established. 


‘lin.e of Flight 
BLSRSSSRSZEE 3 I 3339 8 8 si R 
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30 35 40 


10,000 7-22-10 15 20 25 
$99994 Speed in Metres per Second 
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Numerical examples taken from the eurves of Fig. 3 will 
show clearly the influence of an increase in the overall dimen- 
sions on the power of the ship: 

1. Given, the length of voyage of time of flight and the 
speed; desired, the available capacities obtainable for a given 
ship. As numerical examples take a distance 7200 kilometers ; 
mean speed, 72 kilometers per hour; the time of flight is, 
therefore, 100 hours and the speed is, therefore, 20 meters pe 
We then look for the intersection of the line v equals 


We read for 


second. 
20 and ¢ equals 100, of the various sized ships. 
example: 

) equals 18 20 22 25 SO meters 

Vu equals 600 3400 ToO00 25200 35800 kilograms 

The inerease in the diameter from 18 to 30 meters, therefore, 
raises the available carrying capacity 55 times. 

2. Given the available capacity and speed; desired the time 
of flight and, the distance travelled for ships of various sizes. 
As a numerical example: Capacity 15,000 kilograms, speed 
25 meters per second equals 90 kilometers per hour. 

We find the point of intersection of the various ship lines 
with the ordinate at the point where the capacity is 15,000 
kilograms. The diagram 15,000 kilograms 
capacity can only be obtained by ships having a greater diam- 
eter than 16 meters. We obtain the following, for example, 
from the diagram for a speed of 25 meters per second. 


shows us that 


D equals 20 22 25 30 meters 
t equals 10 235 39.5 57.5 hours 
8 equals 900 2070 S660 DISO kilometers 


But lifting capacity and the distance traveled are not the 
only factors increased with increased volume. The diagram 
in Fig. 3 shows plainly that for equal capacity and time of 
flight the larger ship will travel faster than the smaller. 
IMPROVEMENT WITH COMBINATION OF INCREASED VOLUME AND 

IMPROVED INSTALLATION FACTORS 

A further improvement is possible, when in addition to an 
inerease in volume, an improvement is made in the factors, 
H, Le, n, C, km and ky. Every point between the inclined 
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lines on the right hand side of the diagram, Fig. 3, and the 
y-axis determines a definite distance traveled, since the dis. 
tance traveled equals the speed multiplied by the time of flight, 
If we draw a parallel to the z-axis from any desired point on 
the right hand side of the diagram to intersect a definite ship 
line, inelined lines on the left hand side of the diagram, they 
the abseissa corresponding to this point of intersection wil] 
give the corresponding capacity provided the constants are 
assumed as follows: 
Kw 6,ky = 2Z4andn, =—1, 

The intersection of these various ship lines with the s-axis 
corresponds to the values of Jf Le. If H or Le is im- 
proved (if H is inereased or Le decreased) then these points 
of interseetion will fall further to the left, which means that 
one would obtain a greater carrying capacity for a definite 
size of ship. The inelination of these ship lines to the z-axis 
is determined by the value of the coeflicient of resistanee, ¢, 
and the value of n, assumed equal to 0.7. If these values are 
improved then the lines for the ships of various diameters 
would eut the z-axis at a greater angle, or would tend to be 
more nearly vertical, and, as is easily seen, this would mean 
an appreciable increase in speed and therefore in the distance 
traveled for a ship having the same carrying capacity. 

An improvement in the values of k,, and ky has the result, 
that the lines on the right hand side of the diagram ¢or- 
responding to definite machinery weights and fuel consump- 
tion would approach closer to the x-axis, or in other words, 
would be swung through an angle to the right, so that with 
equal speeds and time of flight, there would be an increase in 
the carrying capacity. 

The amount of the influence on these factors is determined, 
since with an increase in the overall efficiency of n, from 0.70 
to 0.75, at a speed of 30 meters per second and for a 25-hour 
flight, the capacities for ships of 25, 26 and 27 meters diameter 
will be inereased as follows: 


D ecuals 2h 26 27 meters 
Vu at my equal to 0.7 1200 2200 4000 kilograms. 
Vu at n qual to 0.75 1900 6300 8600 kilograms. 
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War DEVELOPMENT IN 


The top car is a commander’s gondola in one of the new Zeppelins shown in flight. 
The length of the new gondola is 45 feet as compared with 28 feet 


of car used at the beginning of the war. 


for the earlier one, and many other radical alterations are 
(London) by S. W. 


made for the Graphic 


ZEPPELIN GONDOLAS. 
The lower picture illustrates the sort 


shown. These drawings 
Clatworthy. 
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12,000; 
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Range in Kilometers 
a 











6,000 8,000 10,000 
Available Carrying Capacity in Kilograms 

Full lines represent airship, 15 meters diameter, 150 meters length ; 
4; ea 63 8 24: C 3.0 _ & 

Dotted lines represent airplane; tt = 25: we = BX BR 
= 0.13. 
With airships 1,000 kilograms is deducted for weight of crew. 
Fic. 4. ComMpartsON BETWEEN AIRSHIPS AND AIRPLANES. 
In practice, inerease in volume, perfection of the machinery 
installation and reduction of the resistance coefficient, go 
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hand in hand, the only drawback being that with increase in 
size, the cost of construction and maintenance increase very 
rapidly. As a result of the above considerations, it can be 
safely said the airship is not at the end but at the beginning 
of its development. 


COMPARISON BETWEEN 

In order to make a direct comparison between motor air- 
ships and airplanes, the diagram in Fig. 4 is given. The air- 
plane curves have been derived from data obtained from the 
German Aeronautical Experiment Station at Aldershof. This 
shows the capacity of a ship of the Sachsen type fitted out 
with machinery installations of various powers, and at dif- 
ferent speeds, compared with airplanes working with the same 
powered engines and at the same speed. 

From the diagram, it is seen that, so long as it is simply a 
question of long voyages at a medium speed, the motor air- 
ship has the advantage over airplanes. If on the other hand 
it is a question of short distances at very high speed, then 
the airplane is much superior to the motor airship. 

The lines for airships and airplanes cross at as high a speed 
as 90 kilometers per hour. At 108 kilometers per hour the 
motor airship cannot keep pace with the corresponding air- 
plane of equal power. The values given in the diagram are of 
course not absolute, but are useful for purposes of comparison. 

Some conclusions of Count von Zeppelin on Dornier’s paper 
also show that the airplane is more dependent than the airship 
on the condition of the machinery installation. For relatively 
short trips up to about 1,000 kilometers, when it is a question 
of making the journey in the shortest possible time, they are 
admitted to surpass the airships on account of their much 
greater speed, but if it is a question of a continuous flight of 
over 3,000 kilometers where no landing base may be erected, 
such as across the Atlantic Ocean, the airship is indubitably 
superior. 

Count von Zeppelin also suggests that the discovery of a 
noncombustible gas for filling the cells, even though less light, 
is not impossible, and that a point has already come where 
the gradual increase in the size of airships may enable them 
to be operated when filled with a heavier noncombustible gas 


AIRSHIPS AND AIRPLANES 











Contracts Let by Army for $2,007,000 Worth of Seaplanes 


The Aviation Section of the Signal Corps, U. S. A., awarded 
on December 6 preliminary orders for 96 twin-motored sea- 
planes to cost $2,007,000. Further orders under this proposal 
are under consideration awaiting demonstration of types. The 
machines will be used for coast defenses of the United States, 
the Philippines, Hawaii and the Panama Canal. Thirty-two 
machines were awarded to the Standard Aero Corporation of 
Plainfield, N. J., thirty-two to the"Burgess Company of Mar- 
blehead, Mass., sixteen to the Curtiss Aeroplane & Motor Cor- 
poration of Buffalo, N. Y., and lend the- Aeromarine 
Sales and Engineering Company of New York. The motors 
for these big machines will be furnished by the Hall-Scott 
Motor Car Company of San Franeiseo, the Curtiss Aeroplane 
and Motor Corporation of Buffalo, and the B. F. Sturtevant 
Company of Boston. 

Specifications and proposals are being prepared for fast 
pursuit machines, which will be ready in a short time. 

With these orders the Aviation Section now has under or- 
der, or delivered, more than 350 machines. Of the appropria- 
tion for aviation of $13,281,666 allowed in August, about 
$7,000,000 has been obligated for airplanes, hangars, motor 
trucks, motor repair shops, motoreyeles and aeronautical ac- 
cessories of all kinds. Orders have also been placed for aero- 
statie equipment, including kite balloons for field artillery, fire 
control, ete. 


PLANS COMPLETED FOR SEVEN STATIONS 

Plans are about completed for the establishment of seven 
army aviation stations and schools. Already stations and 
schools have been instituted as follows: At San Diego, Cal.; 
Chieago, Ill.; Mineola, N. Y.; Newport News, Va.; Miami, 
Fla.; San Antonio, Texas; Columbus, N. M. Stations at Mem- 
phis, Tenn., and Philadelphia, Pa., will probably be established 
before long. At each of the stations a corps of instructors 
will be maintained, at which classes of National Guard officers 
and reserve aviators will be conducted. With this system of 


schools and stations the entire country will be covered, and it 
is believed that an efficient corps of active and reserve aviators 
can be developed. 

One of the latest features inaugurated by the Aviation Sec- 
tion of the Signal Corps is a course of instruction for field 
officers, which will be conducted at San Diego. In this course 
the tactical use of airplanes will be taught. The following offi- 
cers have been detailed to take the course: Col. William L. 
Kenly, Field Art., Lieut.-Col. Henry Bishop, Field Art., Major 
John D. Bennet, Inf., Major W. A. Burnside, 29th Inf. 

A site is being selected for an experimental station and prov- 
ing ground which it is proposed to name “ Langley Field,” as 
a permanent monument to the fundamental pioneer work in 
aeronautics of Samuel Pierpont Langley, who did his work 
under governmental grants. 

The schools of flying instruction conducted by private con- 
cerns are now training aviators for the Army. As rapidly as 
candidates for the Aerial Reserve Corps can be examined they 
are being sent to the aviation schools for training. 

ARMY BUYING “ SEA SLEDS ” 
For use in connection with the twin-motored hydro-airplanes, 
sea sleds,” with a speed of 42 miles per hour are in use and 
others are ordered. These fast power boats are used to go to 
the assistance of any of the hydro-airplanes when they are in 
difficulties. 


“ 


$15,600,000 ASKED FOR 1917-18 
The Treasury Book of Estimates, as submitted at the open- 


ing of Congress, contains the following statement: 
Recommended 


for year ending Appropriated 
June 30, 1918. for 1917. 
Signai service of the Army............ $16,600,000 $14,281,766 


(Not more than $15,600,000 of the Signal Service appropriation 
shall be devoted to aviation needs, $3,000,000 of this sum being avail- 
able for sites and buildings for aviation schools in Central and East- 
ern Military Departments.) 

Last year $13,281,666 was appropriated for military aero- 


nauties, 












The aerial bomb has advanced through its various stages 
of development from the most primitive methods to the more 
finished product and certainly more effective projectile now 
used by warring Europe. The Ehrhardt Munition Co. of 
Germany has attained the distinction of having produced 
what is perhaps the most effective weapon of this type. This 
is followed in close succession by a self-propelling torpedo 
supposed to be an output of the Krupp Works, which travels 
parallel to the surface of the earth under its own power when 
released from a skid beneath the biplane to any given cal- 
culated range. It then dips of its own volition to its target 
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and explodes upon striking it. To this type, however, too 
much eredence should not be given although detailed reports 
have reached this country. 

We will, however, consider types of bombs that have rapidly 
reached a satisfactory experimental stage and have actually 
given satisfaction in practical tests. One very successful type 
is the emergency torpedo, which involves the conversion of 
different types of high explosive projectiles into aerial tor- 
pedoes at a moment’s notice and can be assembled very ex- 
peditiously in the field, being suitable for use as a drop bomb. 
It also provides an economic use for shells, that are defective 
due to errors in manufacture. 

A DROP BOMB 

The common faults of shell manufacture appear in defeec- 
tive threads or too thin bases, but most common of all is 
failure to undergo the hydraulic pressure test of 20,000 pounds 
per square inch through the existence of a porous overeracked 
base. While a projectile of this nature is perfectly good for 
a drop bomb the weak base would not withstand the powder 
pressure in the gun. The construction of this improvised 
bomb is shown in Fig. 1. 

The shell to which it is attached happens to be a British 
4.5 commonly used as a field gun projectile. The part con- 
taining the detonating fuse has been removed. The steel 
closing dise A is screwed home in its seat into which in turn 
is connected a base detonating fuse. To this is attached a 
simply constructed 4-vane propeller, HZ, which is firmly 
fastened to an upright shaft, F. This is all self-contained in 
a light frame, D, of aluminum alloy casting. 

When upon removal of the safety pin, C, the bomb is 
dropped, the motion of the air against the propeller blades, F, 








A Time Controlled Aerial Torpedo D 


By Willard G. Moore 

















gives the shaft a rotary motor sufficient to unscrew i 
from the bushing, J, and as the end, F, is raised free of 
stirrup cup spring, M, the arms of this spring recoil } 
to the center and in turn free the plunger, H, to which { 
stirrup cup is attached. 

The primer, A, of this plunger is now only prevented 
striking the firing pin, L, by the restraining power of 
armed resistance spring, P. The strength of this pin ig 
sufficient to check the downward plunge of the percusg 
primer when the shell strikes its target, hence the explo 
results at the moment of impact. The shell is usually lo 
with “T. N. T.,” or tri-nitro-toluol, a redistillation pre 
from crude benzol (toluene) C, H, which when treated 
nitric and sulphuric acid and subjected to heat for 48 hg 
yields tri-nitro-toluol. 


AN AERIAL TORPEDO 


The torpedo shown in Fig. 2 is not a converted type bufj 
special design with all the refinements of manufacture 
bodying the elements of safety in handling, some zone 
demolition, or destructive power and a time control. 
difficulty that previously confronted manufacturers of ag 
bombs was to provide a time control in order to explode ti 
by some other method than by impact. 7 

It is well known that there is not a single artillery 
jectile fired out of a gun that has not some feature in its fj 
attachment with a time control in direct relation to its tm 
of flight, and the absence of this in the aerial bomb has be 
only too apparent in the European War, where in reports thi 
have reached us a large percentage have dropped with pm 
cision to their targets only to bury themselves in the earth] 
such a distance as to render their explosive force useless. 

All too late for shop remedy this has forced itself upon 


attention of field eommanders who, we are told, as a 
resource have improvised a 
sleeve or jacket that is placed — 





over the exterior of the pro rt — F 
jectile to be dropped. The tht 7] 
prongs of this sleeve projecting je 
out radially from the axis are, 





























in a measure, to retard the Sit 

burying propensity of the sy 

bombs. This expedient has be 

produced some good results and to 

though praiseworthy as a field 

method must offer a great re- se 

sistance to the downward flight re 

of the torpedo, with a tendency fr 

to make it tumble. pe 
It is an established fact that - 

while there have been instances 

of premature explosions in the 

bore of the gun caused by de- 

fective time fuses they are ex- 

tremely rare. th 
This eombination time fuse, fly 

as the reader already probably in 

knows, starts burning by the S; 

ignition of the coneussion Ai 

primer induced by the pressure th 

exerted upon the base of the m 

projectile at the initial impulse in 

of discharge in the bore of the 

gun. th 
Now, as we have none of dr 





these aids provided in the case 
of the drop bomb there was 
quite a problem to solve in 
order to provide a safe pereus- 
sion start for the burning of the 
time rings. This has been over- 
come in the torpedo shown in 
detail in Fig. 2. We say in de- 
tail, although the head is not 
sectionalized on account of the 
torpedo being of private design 
with patent rights pending on 
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these parts. There is enough of its construction shown, how- 
ever, to give a comprehensive idea of how it works. It is one of 
the newest types and embodies many of the features that have 
proved to be of the highest value in the war zone. It has the 
advantage over many others in the fact that it can be exploded 
at any given ealeulated range in mid-air or on the target in 
eases where the construction of the target is of too yielding or 
soft a material to offer sufficient resistance; so as to make 
astraight percussion type at the best uncertain. The reference 
js made to the soft bags of some of the dirigible air craft. 







COMPLETED TORPEDOES AT THE FRANKFORD ARSENAL. 


Fic. 3. 


In fact this is claimed to be the only torpedo in the United 
States at the present time that has a complete detonating 
system controlled by a combination time element with the 
booster charge entirely removed from the vicinity of the de- 
tonator until the moment the explosion is actually desired. 

The aviator ealeulates the distance he is from his target and 
sets the nose of the bomb opposite the graduation, b, that cor- 
responds to this distance. The momentum of the first 50 feet 
fires the auxiliary primer, n. This is accomplished by the pro- 
peller, x, fastened to the shaft, c, which by a rotary motion 
releases itself by means of the screw thread, r, and drops its 
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spherical end free of the stirrup eup-spring, e. The spring 
then recoils to its former shape and allows the plunger, f, 
foreed by the spring, g, to go up with its primer, h, upon the 
firing pin, i. 

The flame is carried through the vent, w, to the cylinder of 
plaited rope powder composition, k, which burns away allow- 
ing the plunger stem, J, to imbed itself in the eavity forward, 
I’, being foreed down by the spring, p. Then for the first 
time the pierie acid booster charge, q, is allowed to inease it- 
self around the detonator, n. The element of danger in other 
construction is that the detonator is nearly always in the midst 
of the main explosive. 

The booster charge is forced downward in its position 
around the detonator by the spring, p. In this movement the 
primer, 0, is forced upon the firing pin, j, whereby the flame is 
carried to the detonator via the long or shortened time trains 
as the prior setting on the nose of the torpedo has determined. 
The main explosive is now detonated. Of course, this torpedo 
has all the advantages of the straight percussion features com- 
mon to all torpedoes, that of exploding upon impact, in addi- 
tion to its time control element. 

The impact detonator is located in the rear of the stem. 
The firing pin is shown at 2; s is the primer; ¢ the safety wire 
and y, the powder communicating to the detonator. The rear 
steering vane is indicated at w. 

The torpedo shown in Fig. 3 is the Barlow invention and 
for certain reasons little can be said or described about its 
interior mechanism other than it has many novel devices in its 
construction. The inventor has profited by his experiences on 
the staff of General Villa when he exploded his torpedo 7 
feet above his target instead of allowing it to bury itself be- 
fore exploding. 

This torpedo was tried out in practical tests recently at the 
Mineola airdrome, and seven were dropped from an airplane 
at varying altitudes up to 7,000 feet. The high speed at which 
the biplane was going when the torpedoes were dropped dis- 
illusioned some of the official spectators among whom the idea 
was prevalent that the bomb would drop perpendicularly, or 
in other words have a flat trajectory. 

It was clearly brought forth that when the bombs were 
dropped at lower altitudes where their movement was slow 
enough to be noted, a distinct parabolic curve was described 
through a resultant high are trajectory that marked the 
descent of the first bombs dropped, This of course was due 
to the momentum of the biplane. During the tests from the 
higher altitudes the torpedo could not be seen, the attained 
velocity being in some cases as great as 700 feet per second. 

The approach of these bombs were preceded by a shrill 
whistling sound caused probably by the propeller blades. Next 
a terrific explosion occurred, the air being driven against the 
faeces of the observers who were stationed fully one half mile 
distant. These bombs weigh approximately one hundred 
pounds. 


Lieut. Herbert Dargue Reports on Night Flying 


Searchlights mounted on a movable base in proximity to 
the pilot, should be placed on all airplanes employed in niglit 
flying, according to Lieut. Herbert Dargue, instructor in fly- 
ing at the North Island military aerodrome, according to the 
San Diego, Cal., Union. Probably no military aviator in 
America has delved deeper into the problems of night flying 
than Lieutenant Dargue, and his report to the war depart- 
ment on this phase of military aeronauties will be read with 
interest by followers of aviation. 

Lieutenant Dargue suggests that airplane searchlights derive 
their current from a small generator fastened to the wing and 
driven by an air serew propeller. He does not believe that the 
efficiency of the airplane motor should be impaired for pro- 
pelling purposes by utilizing a part of its power to generate 
current for lighting. 

Military aviators engaged in night reconnaissance or bomb 
dropping flights would be enabled, by the use of searchlights, 
to obtain a good idea of the topography of the terrain where 
it was proposed to make a landing and would unquestionably 
save much money in breakage when extensive night flying 1s 
begun at the North Island school. : 


ANTI-AIRCRAFT GUNS EFFECTIVE AT 16,000 FEET 


Information received from the British royal flying corps by 


American military aviators discloses the fact that the airplane 
has not kept pace with the development of the anti-aircraft 
gun, and that day bombing expeditions are now a thing of the 
past. Aviators have been winged at altitudes of more than 
16,000 feet by anti-aireraft shellfire. Practically all the flying 
over the enemy’s lines is now accomplished at night at altitudes 
varying from 7000 to 10,000 feet until the objective point is 
reached, when the airplanes swoop down to less than 1000 feet, 
the gunners being unable to loeate their exact position unless 
the plane gets in a direct line with the moon, when the wings 
stand out in bold relief. The moon, however, is a great help 
to night fliers in the event that a forced landing is necessary 
in territory with which the pilot is unfamiliar. 

In his report to the war department Lieutenant Dargue sug- 
gested that all instruments necessary for night flying, includ- 
ing inclinometer, altimeter, tachometer, gas and oil gauges 
should have luminous dials. A pocket flashlight is essential 
also in ease of minor repairs to motor or landing gear. 

For practice flights at night between San Diego and Los 
Angeles, small illuminated arrows should be located at various 
points, the arrows being adjustable so as to indicate the diree- 
tion of the wind. Lighthouses, with a group or single beam 
of distinctive lights, also should be placed, said Lieutenant 
Dargue, to mark the location of safe landing places. 








Limited observation and firing range due to the necessary 
position of the propeller mount is one of the disadvantages 
of the tractor type of airplane, while the flying boat is handi- 
capped by a high net weight that limits the useful load. 

The pusher seaplane presents advantages for bomb drop- 
ping, observation, reconnaissance, scouting and for fighting 
purposes over other aircraft. In a machine of the type of 
the Verville pusher seaplane, a gun mounted in the body ean 
maintain an effee- 
tive and destruc- 


The Verville Pusher Type Seaplane and Gun-Carrying Machine 


Radiator.—The radiator which has a 24 gage polished brag 
casing is of the cellular type with an efficient core and is mag 
of 34 gage copper. Its water capacity is three gallons, an 
the water cireulation is obtained by a direct motor drive, 
centrifugal pump. 

Fuel Tanks.—The service tank which has a capacity of % 
gallons, is made of 22 gage terne coated steel and is equipped 
with bafile plates, capacity gage, pressure gage, auxiliary 

pressure pump, 
5-16 inch egy. 
















tive fire through 
an are of 230 de- 
grees, while the 


gunner Is not 
bothered by the 
propeller as im a 


plane of the trae- 
tor type. 

In this airplane 
the quality of 
seaworthiness is 
secured by the 
twin float system 
and the location 
of the body. The 
lateral alighting 
stability is ob- 
tained by the 
relative position 
of center of float 
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buretor outlet and 
a 21%, in. air 







tight brass fille 
cap. A three 
gallon auxiliary 





gravity tank jg 
also supplied, 
Wings.—\ 
highly efficient 
section permits 
the use of liberal 
sized I-beam see. 
tion spruce wing 
spars. The ribs 
are of I-beam see. 














tion spruce with 
web and ap 
strips. The trail- 





ing edge is made 
of Shelby - steel 
tubing. Strong 












buoyaney to the 
center of gravity 
of the machine. 
The ratio of float 
buoyancy is to the full load as 24% is to 1. The following inter- 
esting information regarding the construction of the Verville 
pusher seaplane has been furnished by its manufacturer, the 
General Aeroplane Company, Detroit, Mich.: 

Descriptive Outline—The pilot and passenger are accom- 
modated in tandem seats in a roomy well-protected cockpit, 
situated so as to afford the maximum range of vision for each, 


Materials.—Silver spruce, white ash, oak, linen proofing 
[}«— 11-10! 
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PLAN OF THE VERVILLE PUSHER SEAPLANE. 
dope, metal parts, ete., are selected from the finest stocks ob- 
tainable with high elastic limit and tensile strength. Econo- 
mizing has been ignored both in the cost of raw material and 
in workmanship. 

Motor Group.—The machine is equipped with a 100 horse- 
power Curtiss OX X-2 motor. 

Propeller.—A two-blade flexing copper tipped, direct motor 
driven Paragon propeller is employed. It is 8 feet in diameter 
and has a 6 foot pitch. 


THE VERVILLE PuSHER TyPE SEAPLANE. 








internal drift 
wire bracing is ae. 
complished — with 
Roebling aviator wire. The wings are covered with unbleached 
[rish linen as specified by the British government. It has a 
strength in weft of 91 pounds per inch width and in warp of 
103 pounds, and is doped with nine coats of Emaillite and 
surfaced with three coats of Valspar to reduce friction toa 
minimum and to render the wing impervious to the action of 
air and water. The linen cloth is stitched with No. 8 Lrish linen 
thread at intervals of 4 inehes along ribs, thus obviating the use 
of nails which have a tendeney to split the members. This 
method which adds to the staying qualities of the cloth to the 
wing structure with ease and without injury, also renders the 
recovering of the wing framework a simple operation. The linen 
used is 35 inches wide, and is sewed with the English welt seam. 
The wing struts are made of Virginia silver spruce, wel 
seasoned, and coated with three rubbed coats of Valspar. The 
strut ends are copper tipped, and the struts are bound at i- 
tervals of 12 inches with three wraps of 34 inch gray silk 
= = 


A = = : = 





















- \ 





FRONT ELEVATION OF THE VERVILLE PUSHER SEAPLANE. 





relieve shattering of the wood fiber. They are built with 4 
21% to 1 streamline fineness ratio and have a weight to 
sistance ratio of 6. The strut wing fastenings are of unustal 
design and obviate the disadvantages of the conventional 
fastenings by belts and piercing of the beam. ‘The lowe 
wing beams extend through a metal box at the body and att 
joined internally by a steel casing. 
Ailerons.—The ailerons are hinged to the extremities of 
the top wing at the rear wing spar by five cold rolled 
hinges. Two sets of pylons are mounted near the aileron edge 
in a steel: casing. The equalizing aileron control pas 
through an aluminum pulley box and fair leaders along ¥ 
front spar of the top wing. Two and one-quarter inch Lymilt 
pulleys having brass bushings are used throughout. 























fee 
ol 
ga 
ou 
Re 
tip 
vel 
ot 


tre 
col 
an 
lay 
Th 
an 
int 
ent 
int 


an 
th 





brag 
made 
) and 
riven 


of 3 
ipped 
iliary 
UM), 
Car- 
t and 
air- 
filler 
three 
liary 
is 

. 
—A 
lent 
rmits 
beral 
Set- 
Wing 
ribs 
1 see- 
with 
cap 
trail. 
made 
steel 
Ong 
drift 
iS ac- 
with 
ched 
as a 
p of 
and 
to a 
n ol 
linen 
P Use 
This 
» the 
; the 
inen 
eal. 
well 
The 
t in- 
k to 


=3 





December 15, 1916 





Body.—The body of the cellular nacelle type is constructed 
of ash and spruce, heavily wired top’ and bottom, and is cov- 
ered and crowned with light gage aluminum or protected with 
light chrome steel sandwich armor to suit military require- 
ments. The engine is covered by a hinged cowl. The cockpits 
are veneered with bass wood and upholstered with green 
leather. The seats, which are of the aluminum bucket type, 
are comfortably upholstered, and the seat cushions are filled 
with sufficient Kapok to float a 250 pound man for 24 hours, 
The engine bearers built of oak and spruce are fitted in the 
steel engine plate at the rear of the body, and careful pro- 
yision is made for suitably attaching the radiator. 

The laminated dashboard is made of polished mahogany, 
and is equipped with altitude barometer recording to 15,000 
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Sipe ELEVATION OF THE VERVILLE PUSHER SEAPLANE., 


feet, Tycos inclinometer, Tycos speed indicator, Tyeos tach- 
ometer gas line pressure gage, eight day clock, oil pressure 
gage, electric light gang switch, dashboard light, motor cut- 
out switch, hand throttle and magneto control. Four Ever- 
Ready cells are provided for lighting dashboard light, wing 
tip light, and head and tail lights. The hand pump is con- 
venient to the pilot at the side of the body. The construction 
of the body is suitable for mounting a machine gun. 
Floats—The main floats of twin type, with a nine-foot 
tread are braced to the body by stout stream-line members and 
counter wired oak ribs. They are diagonally spruce planked 
and longitudinally planked with Honduras mahogany, the two 
layers being interspersed with four-ounce treated sheeting. 
The floats are divided into two watertight compartments by 
an aluminum bulkhead, and are rendered accessible by 24- 
inch aluminum inspection covers. The floats have the V-type 
entering edge which spreads to a flat surface at rear, and are 
internally treated with boiled oil. Their displacement factor 
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is 24, to 1. The tail float of mahogany stream-line section 
has a displacement capacity of 350 pounds. 

The chassis for land is of the wheel and skid type, the two 
26 x 5-inch Goodyear wheels being sprung on a tubular Shel- 
by steel split hinged axle at the center of the chassis and is 
stoutly thrust wired. The shock absorbers are made of %4- 
inch Goodyear cord elastic, wound around twin drums over the 
axle head. The wheel hub is made of manganese bronze and 
the wheels are dished with aluminum. 

Controls.—The Deperdussin type of control is used. 

Summary.—The faetor of safety of 7 is employed through- 
out the machine which is double wired, and this factor of 
safety is taken on but one cable. French national turn- 
buckles are used throughout. All cable joints are wrapped 
with 24 gage soft copper wire and are sweated with solder, 
with all joints at least three inches long. The control cable 
is made of 44-inch extra flexible Roebling cable. A shock 
absorbing tail skid is furnished with land machines. The body 
is finished in battleship gray or to taste. All internal wing 
control surfaces, spars and web structures are treated with 
shellac. All metal parts are treated with a primer and are 
baked with three coats of a non-corroding enamel. 

Estimated Seaplane Characteristics—The estimated charac- 
teristies and performances of the Verville pusher seaplane are 
as follows: 


POO Cee See ee top 40 feet; bottom 34 feet. 
CUCU TCRUTT TET CC CTT Cer 
CO £66004 6000-66 05'%.02 4. eee 
Length over all...............20 feet 6 inches. 
bain 668 eee deediegé Katee 12 square feet. 
BE, 08.4.6 6 cine cage eases 40 square feet. 
BUIOCVROOES ccc sc sccccncsscesens 18 square feet. 
PN kon de daeasscaceweaeae 18 square feet. 
SPECTRO e eee Le 1 in 7. 
Angle of incidence of planes, 
Sa 
Angle of incidence of planes, 
BME 6 ess caceadencadtaaveea 2 
Angle of incidence of planes, 
I abcde t5.0e: 4.00 & Mokip ace ee 14 degrees. 
Angle of incidence of tail plane..O degrees. 
Safe range of incidence........ 0 to 14 degrees. 
PORE. dh. s4 cciset aca eeanes y 
PU Mc 2 6G.accascen en ese Curtiss OXX-2. 
i” PPS Cr eee 5 hours. 
Speed range, fully loaded....... 4 hours; 45 to 78 miles per 
hour. 
CUMING CRs i556 5th ice k ed 2,800 feet in 10 minutes. 
We, NEE bs 6.0 5.06.8 60-00 6300 2,000 pounds, 
Wetwme, manloanded.. so... cccsess 1,400 pounds. 


Crating for shipment.—The sizes of the erates required for 


the shipment of this machine are as follows: 

Wing crate: 5% feet wide; 3 feet high; 20 feet long. 
Motor crate: 3 feet wide; 34% feet high; 5 feet long. 
Body crate: 3 feet wide; 3 feet high; 10 feet long. 
Float crates: 3 feet wide; 2 feet high; 13 feet long. 
Strut crate: 3 feet wide; 2 feet high; 13 feet long. 
Control crate: 2 feet wide; 5 feet high ; 10 feet long. 
Ailerons, stabilizers, rudders and elevators. 












The British Aeronautical Situation 


Lord Montagu of Beaulieu recently reviewed the British 
military situation in the air in two articles in the London 
Times. His statement has revived the question of the advis- 
ability of a single control over the British army and navy 
air service. Germany is said to have recently decided to have 
an air minister and many American military and naval au- 
thorities believe such a system should be adopted for the 
United States. 


“There has been such a marked change for the better.” says 
Lord Montagu, “compared with twelve months ago, on the 
Flanders front and elsewhere, and the output of men and ma- 
terials has increased so much that, looking back to November, 
1915, it is not too much to say that a year ago our present posi- 
tion would have seemed ideal. The superiority of the enemy 
in regard to certain types of airplanes was undeniable at that 
time. It is not so now. 

“In aviation on the Western front one great change has re- 
cently come over the character of our operations. During the 
retreat in September, 1914, from Mons and Le Cateau, T am not 
exaggerating when I say that it was our aircraft that largely 
saved our retiring divisions from the chances of annihilation 
or surrender, But from then onwards until about six months 
ago our aircraft, though superior then as now in personnel, 
which was more daring, was not able to achieve anything like 
supremacy at the front, nor even in certain places was it the 
equal of the air forces of the enemy. Taken as a whole our 
machines were too slow, and the result was that valuable lives 
were often lost in the work of reconnaissance and photography, 
a8 well as in fighting and bombing expeditions. 


“The air twenty miles each side of the front trenches at that 
time was air common to both armies, patrolled and fought in 
by both, and the movements and dispositions of each side were 
known to the other so far as air reconnaissance could report. 
With regard to our losses in pilots and machines at that time, 
however, two things should be remembered—that our pilots 
did much more work than the German pilots, and that our air 
work was done for the army and seldom failed it. There was 
no sensational flying and ‘ starring’ by pilots like Immelmann. 
The work of our pilots was at a high level of excellence all 
through, and our loses were therefore bound to be heavier. 

“Now, however, it is not too much to say that the enemy’s 
air has become our air. Primarily, I would say that the im- 
provement is due to the better quality even more than the 
greater quantity of our machines, and especially of our engines. 
As regards mere numbers, there are very many more squadrons 
and airplanes at the front now than there were there nine 
months ago. To increase or even to maintain our present 
strength and to make up for losess in personnel and material, 
better organization of training facilities and increase in manu- 
facturing resources are needed at home and overseas. The 
percentage of casualties, compared with the total number of 
pilots and machines, is exceedingly heavy. 

. H1IGH-POWERED ENGINES TELL THE TALE 

“As regards the improvement in the quality of our aircraft, 
it is here that high-powered engines are beginning to tell their 
tale. Certain squadrons in which the machines are fitted with 
high-powered water-cooled engines have accounted for a con. 
siderable nuinber of enemy airplanes, and yet few, if any, pilots 
or planes have been lost from such squadrons. The fact is that 
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much more serious in their attentions of late. 


“TI think it is now conceded by all students of the engineering 
side of aviation that water-cooled engines of greater power, and 
machines with, perhaps, not so high a factor of safety, but with 
better power of manceuvring and more adapted for faster flight, 
The Germans are not going 
to sleep, and their manufacture of larger engines has been 


will be needed in larger numbers. 


proceeded with for some time past. 


“But if we find ourselves unable to break through 


communications from his 


happen. 


rear. 


coming twelve months, may be the deciding factor. 
THE AIR BOARD AND THE FUTURE 


“The future of the air services depends largely upon the 
The increasing importance of aircraft must lead 
eventually to their being recognized more and more as worthy 


Air Board. 


of an independent organization and executive. but the Air 
Board must be regarded as the germ of such an idea and as the 
special guardian of not only the present, but the future inter- 


ests of the air services. 


first develop into being. It should be remembered that 
no executive power, and that it is openly regarded by 
Admiralty as a superfluity and a nuisance. 


“Tf the Air Board in the next few weeks is not given more 


powers, and if it is asked to go on acting in a subsidiary and 


merely advisory capacity, there will be another crisis in the 
The Government will find it diffi- 
cult after two failures to appease the nation or Parliament by 


history of national aviation. 


suggesting the appointment of yet a third body with no real 
powers, merely as a sop to clamour and as an excuse for 
delay. 

“The Air Board should also be the authority which should 
begin at once to cultivate imperial ideas in regard to flying, 
and become the agency through which communications with the 
great Dominions should be carried on. In regard to Canada, 
this has already happened to a certain extent, but others of the 
great Dominion, up to a short time ago, at any rate, were deal- 


A Two Propeller Tractor Model 


Owing to the small amount of experimenting along this 
interesting branch of model building, there has been little of 
account done in a field that promises to show astonishing re 
sults. Practically all of the tractor models built have fol- 
lowed very closely the scale types, resulting in short flights 
if any at all. This is due to falling off of the power at the 
end of the flights, and the difficulty in balancing a mode! of 
this type. Attention to detail in design and principles have 
been neglected, and naturally after several tailures most model 
builders have turned to the old stand-by, the two propeller 
pusher. 

Until last summer there had been very few flights of over 
a few feet with a tractor. Then a young man from Chicago, 
Mr. Little, eame forward with a new principle in design and 
a very efficient flver, setting records that had not been equalled 
by the two propeller machines. 

The old tractor models would rise steeply at the start of a 
flight, level out, fly a short distance, and as the power died 
out would invariably dive nose first, resulting usually in a 
smashed propeller. To overcome the tendency to dive, which 
was ¢aused by the action of the “slip stream” of air from the 
propeller on the wing, a wide plane with a very narrow chord 
was designed. The advantage of this was that most of the 
lifting surface was outside of the diameter of the propeller, 
and working in undisturbed air. The wing was placed over 
the center of balance, which was far enough behind the pro- 
peller to reduce the action of the “slip stream” to a certain 
extent. 

The torque of the propeller had to be taken into considera- 
tion, and most of the models used high pitch large diameter 
propellers turning at a slow speed. This naturally gave an 
unusual amount of torque, resulting in the model swinging 
sideways, and was in a good many eases directly responsible 
for bad smashes. It had been noticed that the man carrying 
machines used small high speed propellers with a low piteh as 
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speed and climbing power are counting more than ever, partly 
owing to the increased accuracy of machine-gun fire from enemy 
airplanes when they dare to attack, and partly owing to the 
growing necessity of flying higher and higher in order to ayoid 
‘ Archie,’ the anti-aircraft weapons of the enemy having become 


the 
eneiy’s lines except at huge cost, we can at any rate fly through 
and possess his air and weaken his terrestrial obstructions and 
This is what is beginning to 
If this advantage is only pressed home with sufficient 
energy, superiority in the air, maintained and increased, in the 


The Air Board, having no real power. 
“annot yet be said to have become what it was hoped it would 
it has 
the 
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ing individually with the Admiralty or War Office, in SOhie 
cases separate policies and organizations being discussed y& 
even set up with little reference to the established policy de 
cided here for war purposes. 

“Tt is clear that the mother country will never be able ty 
make war in the future, at any rate on a big scale, without the 
ussistance of her grown-up and sturdy children. This point of 
view must be considered in a special degree in a new Service 
like flying. The facilities for training which many of the 
Dominions possess exceed ours both in climate and country, 
To take one instance alone, it is difficult to train pilots in Eng. 
land during the winter, but in overseas climates, in Egypt anj 
India, in Australia, at the Cape, and in New Zealand, even in 
Canada, the unfavorable meteorological conditions do not exist, 
and it is interesting to note. for instance, that Lieutenay 
Robinson, V. C., like Liettenant Warneford, V. C., was @ 
Anglo-Saxon origin. 



















“ Again the competition of the best inventors, designers ang 
engineers in the great Dominions will be valuable. Most of oy 
own great firms move slowly in the direction of improving 
their existing designs, and Government departments are even 
slower. I am convinced that to set up a huge Gevernment air. 
plane or aero-engine factory would be a mistake tending to Stag. 
nation of design and the killing of new ideas. 

“A word must also be said about our airship policy, or, 
rather, the lack of it. It would be unfair to blame for oy 
present unfortunate position those zallant and _ far-seeing 
officers, mainly connected with the navy, who have for year 
foreseen what the development of air ships would mean to the 
fleet, and who have vainly endeavored to convince their official 
superiors. Professional jealousy, and, above all. obstinate dis. 
belief in the need for airships, have been the root of the trouble 
and to-day our fleet has not efficient airships to act as eyes in 
the North Sea or elsewhere. The whole airship policy of this 
country has been one of continual wobble since 1908. But the 
War office, at any rate, must be held blameless since July, 1914, 
for from that date all airship policy and construction were 
handed over to the Admiralty. 

“Tn years to come the invasion of our shores by hundreds of 
airships and thousands of airplanes will be possible by nations 
over the sea many miles away, and may occur at any time 
without an actual declaration of war. It is obvious, therefore, 
that the vigilance of an air coastguard will be always needed 
In the future it is not only on our fleet that this rountry will 
depend fer safety, but on an imperial air service.” 
































This plan was adopted 


compared with those used on models. 
with very satisfactory results. 
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In building a tractor one must not lose sight of the fad 
that lightness is one of the most important factors. To catty 
out the design and to produce an efficient model, everything 
must be reduced to the simplest form to bring the weight dow? 
and to reduce head resistance. The accompanying drawilg 
and descriptions show a two propeller tractor. This type of 
model is practically unknown, although it offers a field op@ 
for experimenting. Model builders have sidestepped this typ? 
beeause of the trouble with the one propeller machines. 
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BODY 

The body is built up of two main longitudinals of spruce 
or white pine % X % x 34 inches, forming a point at the rear, 
and spread to 2 inches at the nose. The front end of each 
stick is slotted to take the bamboo crosspiece or propeller 
hanger, which is 8 x 4% x 4% inches, eut to stream-line form. 
There are two bamboo cross braces, also stream-line form, 
which form the mounting for the masts holding the wire brac- 
ing on top and bottom of the body, 

The landing gear is of the one skid variety, braced from the 
front ends of the body members by a V 51% inches long 
made of steel wire. The skid proper is made of bamboo bent 
to shape, projecting 3 inches beyond the V and joining the 
body 414 inches behind the front erosspiece. The rear end of 
the skid is split down about 3 inches and spread to a fork, so 
as to fasten to both sides of the body. 

WINGS 

The main plane has a spread of 32 inches, with a chord 
of 4 inches at the center, tapering to 314 inches at the tips. 
It has a slight dihedral angle, is swept back, and has a small 
negative angle at the wing tips. The wing is of the double 
surface type, built up with two main beams 1/16 x 3/16 inches, 
bent at the center to form the dihedral, and in the case of the 
rear beam swept back so as to meet the wing tips near the 
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trailing edge. There are ten ribs spaced at intervals of 3 
inches. The entering and trailing edges are bamboo. Under 
the entering edge at the center of the plane is bound an inci- 
ey or raising block of steel wire 3 inches long by 3/16 inch 
igh. 

The tail is of the fan type, 4 inches from the front to rear, 
and 9 inches wide. It is perfectly flat and bound to the under 
side of the body. Directly above this and on top of the body 
is the vertical rudder, 5 inches long by 2 inches wide and 
mounted so as to project 2 inches behind the end of the body. 


PROPELLERS, ETC. 


Two propellers 8 inches long are driven by from two to 
six strands of %-inch flat rubber. The propellers are cut 
from blocks of white pine 8 x % x % inches, and are of what 
is known as the expanding pitch type. The bearings are made 
of brass tubing with a piece of brass 4 x 114 inches bent and 
soldered on to forma V. Either steel wire or heavy hairpins 
can be used for shafting hooks, ete. The wings are covered 
with fiber paper treated with “dope” made of amyl acetate 
and celluloid. This will tighten the paper and waterproof it. 

This model, after being carefully adjusted and balanced, has 
possibilities of being a very interesting flyer, with the possi- 
bility of making flights of considerable length and duration. 





Allies Ordering 6275 Hispano-Suiza Engines 


According to Espana Automdvil y Aeronautica, issue ot 
October 30, 1916, the Hispano-Suiza Works of Paris and 
Bareelona are building 2,000 150 horsepower aero-engines for 
use with the Freneh and Spanish aviation services, and addi- 
tional orders aggregating 4,275 engines of the same model 
have been awarded to the following coneessionaires : 





FRANCE 
Société des Automobiles Ariés, Paris.......... 400 engines 
Société des Automobiles Brasier, Paris........ 600 - 
Etablissements Doriot-Flandrin, Paris......... 375 - 
Leflaive et Cie, Saint-Etienne................. 300 - 
Société des Automobiles Peugeot, Paris....... 500 - 
i Cn, WO s 6 hand hnen sae eenanet 200 |—“ 
Total: 2,375 engines 
GREAT BRITAIN 
See MIPCURES PRCbOe «ooo occ cc ccwcsesssdvase 200 engines 
ITALY 
Societi Ceirano Automobili Torino............ 200 engines 
RUSSIA 
ee Ce... .ceihendekebdsedenonea’ 500 engines 
UNITED STATES 
General Aeronautie Co. of America, Inc.(Wright- 
Martin Aireraft Corp.), New York.......... 1,000 engines 





Grand total: 4,275 engines 

The accompanying table list gives the principal dimensions 

and data of the French and British military airplanes and 

seaplanes which are fitted with 150 horsepower Hispano- 
Suiza engines, 

The Hispano-Suiza Works are 

market an eight-cylinder V-type 


also about to place on the 
aireraft engine developing 


200 horsepower which will be practically identical with their 
150 horsepower model, but for a geared down drive. This 
new engine will be fitted to the following airplanes which are 
now building in France: 

Blériot, four-engined; Bréguet, single and twin-engined 
bombing airplanes; Caudron, two-engined; Donnet, seaplane; 
Delaunay-Belleville, two-engined; Farman, two-seater recon- 
naissance airplane; F. B. A., seaplane; Morane-Saulnier, 
twin-engined airplane; Nieuport, two-seater reconnaissance 
airplane; 8. P. A. D., two-seater single and twin-engined pur- 
suit airplanes; Tellier, seaplane; Voisin, four-engined bom- 
bardment airplane. 





Docking Dirigibles 

Great dirigibles are no longer docked by manual labor. It 
takes to hold a big Zeppelin at the entrance to its shed, im- 
movable against the wind, almost as many men as would suffice 
to hold a steamer against the tide, according to the Boston 
Transcript. The lateral air movement imperils the Zeppelin 
by threatening to jam it against the shed. To anchor it to the 
ground against any side pull while it is moved ahead, the 
means chosen is to lay a single rail on either side running into 
the shed in the direction of the ship’s course in entering, with 
four-wheeled clamps rolling easily along these rails and made 
fast to her sides with lines. Instead of a great crowd of men 
pulling at the ship direct, a handful pull at these clamps, 
and roll the ship into her harbor; and she is held more seeurely 
than she ever could have been before. The running in and 
out of the shed is performed expeditiously, two of the pro- 
pellers even being used occasionally to speed the ship along. 
The purpose of this maneuver is to take advantage of any 
short lull in the wind. 





Rev. | Horiz. 








| | | Useful Climbing speed 
Make Type | Area load per speed a 
; (sq. m.) (kg.) min. (km.) | 
1000 m. | 2000 m. | 3000 m. 

Nieuport. Two-seater tractor biplane 30 375 1,500 157 4’ 45" | 12°20" | 38° 3” 
FB. A Peau nantes 42 425 1/520 143 6’40” | 14750” | 22’ 30” 
F.B. A Two-seater seaplane. ne 42 500 1,250 143 a oe 
B. E. (British Two-seater tractor biplane.. 32 300 1,600 | 160 3’ 50” 9’ 4” 16’ — 

nnet Two-seater seaplane... . amiure ye 37 500 1,580 | 140 9’ — | 22’ J vee 
8. P. A. D. One-seater pursuit monoplane........ 18 210 1,700 200 3’ — | 6" — | 10’ 30’ 
Blériot. .. One-seater pursuit monoplane........ 18 210 1,700 200 3’ — 6’— | 10’ 30” 
Letord*.. Two-seater biplane. .. ES 56 550 1,600 % cg .% - 
Caudron Two-seater biplane... .....-.....0...-. 64 625 1,550 142 7 | 17’ — 28’ 40” 
Jemonge * Two-seater biplane.......:.......... 28 280 1,600 |... eee Se 
Nieuport + Single-seater tractor biplane... . 35 350 Fn ee eee | 

leuport 7 Twin-engined biplane........... 60 600 1,500 | ... nee | 

orane t Twin-engined tractor.................+-- 55 ins eed 
Sopwith + Two-seater tractor biplane.............. 32 250 ies ee | 





* Trials proceeding. 








Cpe + Building. 
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PART 1—SECTION 10 


Resistance of Various Airplane Parts 


One of the most difficult problems in aeronautical design is Tractor Bodies 
the prediction of the total resistance of the machine. The 
wind tunnel test is a good check, but it is most important to 
assign resistance values to various parts and to tabulate them 
prior even to the construction of the model. In this section 
have been collected as far as possible all the data available 
for bodies, radiators, fittings, wheels, cables and wires and 
certain other miscellaneous objects. 


In Table 1 is given a comparative table of resistance ¢. 
efficients for area in normal presentation of a number of air. 
plane bodies, and in Fig. 1 are shown Sketches of the same 
bodies. Exact comparisons are impossible because some of 
the bodies are made for two men and others for one. Stil 
qualitative conclusions ean be drawn. The N. P. L. Model 5, 
more symmetrical than the B. E. 3, shows a distinet improve. 
ment over the latter which is somewhat discounted by the fae 
that the B. E. 3 earries two men unshielded. The B. F, 36, 

If airplane bodies were designed from a purely aerodynam- an almost perfect dirigible form, is markedly better than 
ical point of view, they would follow dirigible practice and either of these two bodies. . 
be of streamline form. There are, however, a number of The resistance of the body in an airplane is apparently q 
structural requirements which have to be met, which preclude small quantity, but the figures given below do not represent 

the resistance of a body in full flight where it is increased by 

QD. 40 per cent the propeller slip stream increasing the relative 

Fi speed of the air by some 25 per cent. Also, it must be re 

membered that with a best glide of 1 in 8, a 5-pound increas 
in resistance is practically equivalent to an added weight of 
40 pounds. A blunt, square form of body sueh as is often 
seen in American practice may increase resistance even more, 
and better aerodynamical design of bodies seems a feature 


Airplane Bodies from the Aerodynamical Point of View 





worth considering. 








Farman 8 





Fic. 2. A Pusuer Bopy. 


TABLE 1. 
COMPARATIVE TABLE FOR TRACTOR BODIES, 

Coefficient of resist Resistance 

ance, AK where R for a body 

KAV? (A area of & square 

in normal presenta- Length feet normal 

tion in square feet presentation 

J miles per hour; maximum at a speed 

Designation R = drag in Ibs.) depth. of 60 m. p. bh. 
British B. E. 3 (with 2 men)... .000720 3: 20.7 
N. PB. i. Medel &..... R ww! a : 12.0 
British B. F. 36 (dirigable form) .000258 5.75 7.4 

Deperdussin Deperdussin (enclosing rotary E 

motor) : .. 000541 5.6 15.6 





Fic. 1. Tractor Boptss. 
TABLE 2. 
COMPARATIVE TABLE FoR PUSHER BODIES. 
the employment of such forms. The body must enclose the Coefficient of resistance Resistane 
power plant and the personnel, the length must be long enough Pp psp eel: Hk ay 0h of 8 squall 
to place the rudders well clear of the wash of the planes, the in normal presenta feet normal 
shape of the body must conform to structural requirements pep pe old reeaan 
such as the use of four longitudinal girders, or a triangular Designation R=draginibs.) Length. — of 60m. p.b 
form which has been found to be advantageous in steel econ- N. P. L. Model Body 3 (fairly A 
struction. aL. Forman 3 body ‘i: foam of a ene 
No wind tunnel tests on bodies alone can determine exactly boat, two men unshielded)... .000845 
their resistance on an airplane, because the question is com ; 
plieated by the position and form of the motor, and the dis- Pusher Bodies 
position of the tail surfaces. The propeller in a tractor ma- A 
chine also introduces three possible variations in drag coeffi- 
cients: (1) when the propeller is pulling and there is a slip 
stream of velocity greater than the airplane velocity, (2) the 
resistance on a glide when the engine is shut down, but the 
propeller is revolving as an air motor; (3) when the propeller 
is not revolving at all, the engine being held. 


pusher body such as the Farman 3, illustrated 
Fig. 2, gives a much smaller resistance than the tractor bodies 
but when the head resistance of the uncovered outriggers ® 
taken into aecount, it will probably be found that pusher at 
rangements offer considerably more resistance than tractot 
bodies. 
, — 
aa Radiator Resistance 
* This Course commenced in the August 1, 1916 issue of AVIATION site . ' ° “ 
AND AERONAUTICAL ENGINEERING, will be completed in 24 issues. It The only values available for this are the results of some 
will embody the fundamental aeronautical data necessary for airplane tests at the Massachusetts Institute of Technology. These 
design, and present the design of standard machines in complete, : ° ‘ ° . : seom) 
simple and systematic form. were carried out on portions of a radiator of the honeyeo 
29Q 
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type having sixteen Y4-inech cells to each square inch of the 
surface normal to the wind. The tests were repeated on two 
sizes of radiator section, one 0.25 square feet and the other 
0.111 square feet, and at various wind speeds. No important 
variation in the resistance coefficient was apparent and the 
average coefficient may be used for practical calculations. 
This has a value K, = .000814 pounds per square foot of pro- 
jected area per foot per second or .00173 pounds per square 
foot of projected area per mile per hour. 
Resistance of Fittings 

Fittings are so variable in design that it is impossible to 
give definite figures to meet every type of wing strut fitting. 
Tests were conducted at the Massachusetts Institute of Tech- 
nology, on the fittings of which dimensions drawings are given 
in Fig. 3, the coefficients of resistance are R = .00030 V* and 
R= .00040 V* for the two types which at 60 miles an hour 





Outer Panel. R .00030 V2. 
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Inner Panel with Wing Hinge. R - 
Fig. 3. Firtrincs EmpLoyep 1n Tests ror Heap REsIstTaNce 
AT MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
Resistance includes fitting, five turnbuckles 
Resistance 


CLakkK Strut FIrrinGs. 
and nuts but not dotted portions as indicated on drawings. 
in pounds; Velocity in miles per hour. 


gives 1.07 and 1.44 pounds respectively. Such figures will be 
at least approximately correct in design. 


Resistance of Airplane Wheels 


For a standard airplane wheel of about 26 x 4 inches in 
size, the drag found by the N. P. L. is about 17 pounds at 60 
miles per hour. This again is sufficiently accurate for prac- 
tical purposes. Eiffel has experimented with a number of 
wheels and shown that no great variation need be expected 
from the above value. An important result from the French 
experiments was the fact that an uncovered wheel had a re- 
sistance of 50 per cent more than a covered wheel of similar 
dimensions. This justifies the standard practice of covering 
the wheel in. 


Resistance of Wires and Methods of Plotting 


_A certain complication is necessary in the methods of plot- 
tng the results for the resistance of cables and wires. As 
we have seen from the diagram of Fig. 19, in Section 3, of 
the Course, the resistance of a wire or any eylindrical body 
is partly due to turbulence, partly due to skin friction. It 
cannot therefore be represented by such a simple expression as 
R=KAV" as for a wing, but by an expression involving 


v 
Reynolds’ number, R = KAW" f ( ), or if we replace the 
DV 
area of a wire by LD where D = diameter and ZL is length 
. " v a 
in feet, then R= KLD V" f (- ). Sinee v, the coefficient 
DV 
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of kinematic viscosity is constant for air, we can simplify this 
expression by writing: 
R = KLD V’* F(VD). 

We do not know what the function F (VD) is exactly, nor 
how it varies with size and scale except from experimental re- 
sults and comparisons of resistance varying as LD V”* can 
only be made between two cables if VD is a constant. If K 
is taken as a function of VD, then R may be written R = 
KLD V* but then K must be plotted against VD in analyzing 
experimental results. This is the only rational and scientific 
method. 

An empirical method, however, is sometimes employed with 
fair accuracy of plotting the resistance of a wire whose length 
is equal to its diameter against V* D*. This has the advantage 
that the graph approximates very closely to a straight line, 
the slope of which is equal to K, thus giving an easy means of 
determining a mean value of K. 


Resistance of Stationary Smooth Wires 


The most aceurate researches have been carried out at the 


RESISTANCE OF 
SMOOTH WIRES 


UNITS: LBS. FT. 
MILES PER HR. 
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Fic. 4. Resistance or SMoorH Wires Per Foor Ruy. 
N. P. L. and their results are shown in Fig. 4 plotted against 
R 
\’D. In the expression K = ———. R is in pounds, L in 
LDV* 


feet, D in feet, and V in miles per hour. But in the abscissae, 
values of V’D, V’ is in feet per second, and D in feet, so as to 
give the correct seale and speed relationships which must be 
in the same units. 

The accuracy of the curve at its lowest portion is doubtful, 
since the flow is apparently just changing its nature at that 
point, and successive observations under the same conditions 
may give quite different results. On modern machines of 
fairly high speed, however, the values of V’D nearly always 
exceed 0.35 and consequently, do not lie on this section of the 
curve. 

Similar tests were made by Mr. Thurston and M. Eiffel, and 
the values obtained by the former are plotted in the same 
figure. Thurston’s experiments, however, were very much 
earlier, and Hiffel’s covered a less range and were performed 
with less sensitive apparatus, so it is advisable to use the 
N.P.L. results. 


Resistance of Vibrating Wires 


When the question of resistance first began to arouse in- 
terest, it was popularly supposed that a vibrating wire had 
much greater resistance than a stationary one. This, however, 
is not the ease. Research on this point at the N.P.L. failed 
to disclose any difference whatever, although the balance 
would have shown deviations as small as 3 per cent, even for 
the extremely small forces under consideration. Mr. Thurs- 
ton, on the other hand, concluded that vibration at the rate 
of 15 per second increased the resistance by about 5 per cent 
for small wires and by a somewhat smaller percentage for 
those of larger diameter. In any case, the effect is unim- 
portant. 

Resistance of Stranded Wires 

The air resistance of stranded wires was also investigated 
at the N.P.L., and was found to be about 20 per cent greater 
than that for a smooth wire of the some diameter. This is 
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only approximate, as the coefficient depends on the number 
of strands, type of lay, ete. It is also impossible to plot the 
values of K against VD for wire rope, as the VD law holds 
good only for objects which possess strict geometrical simi- 
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Fic. 5. ReEsiIstaNceE OF WIRES IN TANDEM AS A RatTIO OF 


THE RESISTANCE OF A SINGLE WIRE. 
larity, a thing which stranded wires of different sizes never do. 
Resistance of Wires Placed Behind One Another 


The manner in which resistance is affected by the close juxta- 
position of two wires, one behind the other, is a point of great 





K for Limits 
pounds per V D in 
Ossect square foot foot second ATTITUDE 
per mile units 
hour units - <- 
Sphere............ 0.000445 V D> 32 —> D 
Hemispherical Shell 0.003840 VD>11 > dD 
Y 
A 
Hemispherical Shell 0.008100 V D> 22 —> D 
al v 
A 
Circular Disk. . 0.002820 V D> 22 — D 
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Cone Closed Base.. 0.001300 
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RESISTANCE OF MISCELLANEOUS OBJECTS 
(ArrTeR EIFFEL) 
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interest. Here, too, it is at present necessary to rely on My, 
Thurston, although we hope to be able soon to present the 
results of some more extensive and accurate tests on this 
matter. 

Fig. 5 gives, in terms of the resistance of a single bar, the 
resistance of two bars or wires separated by various dis. 
tances. It will be seen that two wires placed one behind 
the other and spaced from 5 to 9 diameters apart, as is usual 
in double-wiring a biplane cellule, have from 60 per cent to 75 
per cent more resistance than a single wire. The force jg, 
however, materially less than for the two wires placed side 
by side. 

Resistance of Inclined Wires 

Eiffel has experimented on the resistance of inclined wires, 
As would be expected the resistance of a wire progressively 
decreases as its angle with the wind diminishes. Table 3 gives 
correcting values. 

TABLE 3. 


Ratio of resistance to that ofa 


Angle of a wire to the wind. wire at 90 degrees to the wind, 


90 degrees. 1.00 
75 degrees. 0.92 
60 degrees. 0.70 
45 degrees. 0.46 
30 degrees. 0.20 


Suggestions for Stream-lining Wires 


It has been suggested from time to time that wire resist- 
ance should be decreased by “stream-lining” or adding a 
triangular portion in back of the wire. From experiments 
by Ogilvie, however, it appears that a section made up of a 
semi-circle and a triangle has a decidedly high resistance, and 
the gain from such a procedure would be small. 

Wires placed behind one another have also been covered in, 
The British Royal Aireraft Factory produces a very heavy 
R.A.F. wire in use on big machines which is stream-line in 
form. But the direction in which progress manifests itself 
at present is in the elimination of wires by certain modern 
trussing such as used in the recent Curtiss biplane. 


Resistance of Miscellaneous Objects 


The resistanee of certain miscellaneous objects as deduced 
by Eiffel may sometimes be useful. The values for sueh 
objects within certain limits are illustrated in Fig. 6. 


References for Section 10 
17RPLANE BODIES. 
British Report 1911-1912, page 52. 
British Report 1912-1913, page 116. 
La Resistance de l’Air et l'Aviation, Eiffel, 1914, page 250. 
{17RPLANE WHEELS. 
British Report 1912-1918, page 122. 
La Resistance de l’Air et l’Aviation, Eiffel, page 256. 
W/RE AND CABLES. 
Aerodynamic Resistance of Struts, Bars and Wires, by A. P. Thurs- 
ton, Acronautical Journal, April and July, 1912. 
British Report 1910-1911. 
La Resistance de l’Air et l’Aviation, Eiffel, page 97. 
New Mechanical Engineers’ Handbook, Section on Aeronautics, by 
J. C. Hunsaker. 


Aeronautical Patents 


Copies of these patents may be obtained for five cents each by address- 
ing the “ Commissioner of Patents, Washington, D. C.” 
ISSUED NOVEMBER 28, 1916. 

1,206,435. Filed September 18, 1914. To Elias S. Hall, Millstone, 

N. J. An airplane. 

1,206,680. Filed August 26, 1910. To William E. Dennis, Far Rock- 

away, and Harry S. Bretton, Long Island City, N. Y., assignors by 

mesne assignments to American Aerocar Holding Corporation, 

Richmond Hill, N. Y. An airplane with driving motor, aviator's 

seat and fuel carrying means, all mounted upon a carriage in such 

a way that the carriage and its load serves as a weighted stabiliz- 

ing pendulum 

1,206,733. Filed June 29, 1916. To James McKechnie, Barrows in 
Furness, England, assignor to Vickers, Ltd., London, England. Ia 
an internal combustion engine means for cooling piston rods and 
pistons through a tubular piston rod. 

1,206,608. Filed January 24, 1916. To Don Fuller Smith, Corry, Pa 
A two-stroke, double-acting rotary valve internal combustion el- 
gine. 

1,206,094. Filed August 12, 1914. To Francis FE. Collinson, assignot 
of one-half to Taylor Instrument Companies, Rochester, N. Y., @ 
corporaticn of New York. A barometer. 


ISSUED DECEMBER 5, 1916. 


1.207.666. Filed November 14, 1916. To Willis M. Thompkins, Lonoak, 
Ca A rotary internal combustion engine os 

1,207,373 Filed June 24, 1915. To Henry Coakley, New York, N. Y. 
An airplane stable in three directions. 

1,207,492. Filed May 12, 1916. To Frederick W. Buck, Flagler, Cold. 
Airplane structure combined with a torpedo and means for releas 
ing the torpedo. 
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News of the Fortnight 


$100,000 Asked for Aerial Postal Experimentation 


The annual report of the Postmaster-General, made public 
jn Washington on December 9, has this to say of the possi- 
pilities of aerial mail service: 

“The remarkable development of the airplane has em- 
phasized the purpose of the department to utilize it as an 
agency for the extension of the mail service wherever 
practicable. 

“Advertisements were issued during the year inviting bids 
for airplane service on one route in Mussachusetts, and on 
several in Alaska. Inability of possible bidders to obtain spe- 
cially constructed airplanes for the proposed aerial mail service 
rendered the efforts of the department for the time without 
results. However, negotintions with airplane manufacturers 
are still in progress. At the same time the department is co- 
operating fully with the National Advisory Committee for Aero- 
nautics looking to the establishment of a carefully conducted 
experimental aerial mail service. 

*.The department has also noted with interest the effort to 
transport mail from Chicago to New York by airplane. 

“From published reports of aerial operations abroad it would 
apear that the dirigible balloon type of airship nad been so 
perfected that it would convey great weight. In fact, the last 
statements that appear in connection with the subject assert 
that 300 passengers may be carried in an airship. This would 
approximate fifteen tons net weight. 

“The department is interested in determining the prac- 
ticabilitv of this method of transportation with a view to its 
utilization. It is suggested that authorization be given for 
experiments to be made with this type of conveyor. For aerial 
experimentations an appropriation of $100,000 is recommended.” 


The Aeronautical Society Banquet to Col. Squier 


On Tuesday evening, November 28, the Aeronautical So- 
ciety of America gave a banquet at the St. Regis Hotel, New 
York, in honor of Lieutenant-Colonel George O. Squier, in 
eharge of the Aviation Section of the Signal Corps, U. 8. A. 

Colonel Squier outlined the plans of the Aviation Section 
briefly. He told of the fact that every effort was being made 
by the Army officers in Washington to develop American 
aeronautics by using every legal means to encourage the manu- 
facture of machines and the training of pilots. He told of 
the officers’ efforts to secure sites for aeronautical proving 
grounds in the East and in the West, and he said that if he 
had any influence “ one of the proving grounds will be called 
Langley Field.” He then stated some research problems con- 
fronting those interested in the development of American 
aeronautics. (See AVIATION AND AERONAUTICAL ENGINEERING, 
December 1, page 287.) 

Wiliam L. Saunders, a member of the Naval Consulting 
Board and formerly president of the American Institute of 
Mining Engineers, said in complimenting Colonel Squier and 
his aids : 

“If we needed to be reminded that Colonel Squier is a great 
man we would have found such a reminder in the attacks that 
have been made on him by certain members of the Aero Club of 
America. I speak as one of the oldest members of the Aero 
Club. It is the fate of genius to be maligned.” 


Capt. R. C. Bolling of the First Aero Company, N. G,. N. Y., 
said in lauding the Army oflicers that those who complain 
about them might better turn to those who worked with them 
in the Federalized National Guard for information. It will 
be a long time before any of the members of the First Aero 
Company, N. G., N. Y., complain of the treatment aceorded 
them by officers of the regular service, he said. 

Other speakers were Thomas R. Maemechen and Glenn L. 
Martin. F. W. Barker, president of the Aeronautical Society, 
presided. 


Samuel H. Valentine Left $10.000 for Aeronautics 


_ Samuel H. Valentine, lawyer, who died September 15, leav- 
ing an estate of more than $200,000, gave $10,000 to the Aero 
Club of America, for use as prizes. Mr. Valentine was a 
member of the Board of Governors of the elub. 

The money has been left to the club to establish a prize or 
prizes for the encouragement of “ aireraft which shall not use 
gasoline as a fuel.” 
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Orville Wright’s New Stabilizer Almost Perfected 


The airplane made as safe as the automobile, according to 
newspaper reports, is the dream of Orville Wright, who, with 
his brother Wilbur, now dead, gave man dominion over the 
air a decade and a half ago. That dream is said to have be- 
come a reality with his new stabilizer, for which patents are 
to be applied for within a few weeks. 

Never prone to talk much, Orville Wright is even more 
reticent than usual on the topie of his latest invention. With 
patents not obtained, naturally he will not divulge secrets until 
it is assured that he will reap the rewards of the service. On 
the question of what it will do, however, he is not so secretive. 
He believes aircraft will be as safely and easily piloted as the 
most humble “ flivver.” 

His new stabilizer uses gravity instead of the gyroscopic 
principle for its working. Instead it enters the domain of 
electricity. By a unique arrangement of batteries, augmented 
by a pendulum swinging in a liquid bath and a minor pro- 
peller placed almost directly over the pilot’s head, ab- 
solute unswerving, automatic stability is said to be main- 
tained. 

Weather conditions of early November were excellent for 
flying and while Aviator Victor Carlstrom was driving his big 
200 horsepower machine from Chicago to New York, Mr. 
Wright, inventor of the first heavier-than-air flying machine, 
was perfecting his invention in a series of flights on the avia- 
tion field east of Dayton. 

For the first time in more than three years Mr. Wright made 
an aerial flight. Almost daily for a period of two weeks he 
made flights and continued tests. Time after time he brought 
the machine to earth to make some slighi change in the mech- 
anism of the stabilizer. One time it was the tightening of a 
bolt, another the loosening of a wire and still another, the over- 
hauling of the entire device. 

It was following the end of one of these flights that he ex- 
claimed, “I’m more than satisfied with its work now. All I 
had to do was to steer the machine. The stabilizer gave me 
a perfect balance during the entire flight. It did all the ‘ bank- 
ing’ on the turns and righted the machine on every dip.” 

When asked if the new stabilizer was in any way similar to 
the one patented some time ago, he replied that the first device 
was not to be compared to the new one. 





The Coast Guard Report 


Captain E. P. Bertholf of the Coast Guard Service, in his 
annual report as commandant to the Secretary of the Treas- 
ury, mentions the value of aviation in connection with Coast 
Guard Service. He reports to Secretary McAdoo that air- 
planes might be used to carry lines to stranded ships “ when 
the shipwreck oceurs too far from the shore to be reached by 
the line-throwing gun and the state of the sea makes it im- 
possible to use the service boats.” Airplanes may also be 
useful in locating derelicts quickly and “the fact must not 
be overlooked that aviation facilities provided for the Coast 
Guard will be a valuable addition to naval aviation equip- 
ment in time of war.” 

With these possible uses in view Congress is being asked 
to appropriate money for aviation in the Coast Guard at its 
present session. Congress will be asked to pass an emergency 
appropriation this year of $147,000, to be made available be- 
fore the close of the fiscal year on June 30, 1917. This pro- 
posed appropriation is to be supplemented by one of $255,- 
000 to be available for the fiseal year ending June 30, 1918. 
The appropriations are itemized as follows: 


FOR FISCAL YEAR ENDING JUNE 30, 1917. 
Machines and equipment................ $80,000 
oR SPO rere rrr ret rere er 40,000 
P,P rer rege re eer 27,000 

$147,000 

FOR FISCAL YEAR ENDING JUNE 30, 1918 

POSRONER 6 6n55 do 660.9 6 66h ne wken es 1 ae $40,000 
ae Be ers ee ee ee re: | 115,000 
ATT ee ECE ee Oe 100,000 


$255,000 
Anticipating the appropriation of these sums, four officers 
and eight enlisted men are at Pensacola, Fla., receiving in- 
struction and one officer and two.men are at Hammondsport, 
N. Y. The officers at Pensacola are Lieutenants C. E. Sny- 
den, C. A. Coffin, Robert Donohue, and E. F, Stone. Lieu- 
tenant N. B. Hall is at Hammondsport. 
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Aviator Victor Carlstrom as he looked when 


he landed in New York City 


Conquering the Air 


For Business 
The biplane of the New York Times, making 


its recent mail-carrying flight from Chicago to 
New York, was equipped with Goodyear 
Shock Absorbers and Goodyear Cord Tires. 


Its effort-crowning flight is not merely 
another flight; it initiates the conquest of 
the air for American Business. 


But its endorsement of Goodyear aero- 
plane equipment, is, after all, only another 
endorsement. 


Ever since Goodyear Cord Tires for air- 
machines first appeared they have been 
used by the discriminating strivers for rec- 
ords, as well as by military aviators in our 
own and foreign armies, who demand the 
maximum of service and safety. 


The reputation which extensive use has 
given them both here and abroad is not 
merely due to the fact that they are the only 
cord tires for air-machines. 


Their superior workmanship and excel- 
lent materials have played no small part in 
the winning of their good name; just as they 
have established in favor everything made 
of rubber which Goodyear supplies for 
aeroplanes and balloons. 


The Good year Tire & Rubber Co., Akron, O. 
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Navy Wants Superzeppelin 

Recent newspaper reports quote Secretary Daniels as hav. 
ing said that plans had been completed for the construetign 
of a Zeppelin type of dirigible airship for the Navy, and tha 
his intention was soon to call for bids. In the preparation of 
the plans the department has taken advantage of informatign 
received from our Naval attachés abroad as well as informa. 
tion obtained as a result of the destruction of German Zep- 
pelins that have fallen in England and Seandinavian countries, 
Parts of destroyed Zeppelins which have been sent to Wash. 
ington by our Naval attachés have been examined in the effort 
to perfect the plans for the first real dirigible to be eon. 
structed for the Navy. The chief difficulty confronting the 
department is its inability to diseover any American firm that 
is as yet qualified to build a large dirigiblie of the Zeppelin 
type. 

The Navy Department has been conferring with various ¢on- 
cerns with a view to encouraging them to submit proposals 
and to develop their plants so as to undertake the construe 
tion of the dirigible that has been designed by the Navy. Con 
gress has appropriated $500,000, which may be used by the 
department in payment for its construction. 

It is understood at present that more than one American 
firm is carrying on experimentation with a view to constructing 
a large rigid dirigible in the near future. 

American Aircraft Company and U. S. V. N. R. 

“The United States Volunteer Naval Reserve” and “ The 
American Aireraft Company,” both with offices at 16% 
Broadway, New York City, have been the subject of news 
paper articles during the past fortnight. 

Commandant Usher of the New York Navy Yard recently 
laid before Secretary of the Navy Daniels correspondene 
alleging that the “ United States Volunteer Naval Reserve” 
was apparently using the United States Navy uniform without 
authorization. Admiral Usher’s correspondence has _ been 
laid before Attorney-General Gregory for investigation by 
Secretary Daniels. 

“ Lieutenant ” Steinmetz of “ The United States Volunteer 
Naval Reserve” stated over the telephone to a representative 
of AVIATION AND AERONAUTICAL ENGINEERING that he did not 
“at the present time” hold any commission from the United 
States authorities, but said that the United States Volunteer 
Naval Reserve had received the endorsement of Seeretary 
Daniels in a personal letter to one of its officers. ‘The funetion 
of the “United States Volunteer Naval Reserve” was ex- 
plained to be instructing reeruits in the school of the soldier 
and giving them lectures on aerodynamics. 

The American Aireraft Company, which was incorporated 
under the laws of the state of Delaware, last July, with a 
capitalization of $5,000,000 and shares at a par value of $, 
also has offices at 1655 Broadway. J. O. Stewart & Company, 
investment brokers, advertised the stock under the caption 
“New York to London in 30 Hours,” and the incorporators 
said that the flight would be made in seaplanes of the com- 
pany’s own manufacture. 





Possible Transatlantic Flight Next Spring 

Lieutenant Kjell Nyegaard of Norway and Captain Hugo 
Sunstedt of Sweden were quoted upon their arrival in New 
York as saying, “ We are going back by way of the air; other 
wise we are not going back.” 

Capt. Sunstedt is one of Sweden’s foremost aviators and 
holds the record for a flight between Stockholm and Paris, 8 
distance of 1,600 kilometres, or approximately 1,000 miles, 
during which flight he said he was obliged to land onee, for 
fuel. Lieutenant Nyegaard has been attached to the Freneh 
Flying Corps. . 

Lieutenant Nyegaard used one of the diminutive biplanes 2 
many of his flights and speaks enthusiastically of the machine, 
whieh he says has less than twenty feet spread and is equipp 
with a 110-horse-power motor, making it very speedy, and, i- 
cidentally, tricky; so much so, in fact, that very few were used, 

These aviators hope to have a mammoth triplane built 
this country, and, when it is completed, to fly across the At- 
lantie with it, the first leg of the proposed flight to be from 
New York to Newfoundland, the second to some place in Ire- 
land and the third to France. They expect to receive one, 
possibly two, of the small, speedy airplanes from Europe 
within the next month and an attempt to fly from New Yo 
to San Francisco may be made soon after. 
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Ruth Law Flew at Liberty Hlumination 


Miss Ruth Law, holder of the American non-stop eross- 
country flying reeord, shared the position of the center of in- 
terest at the ceremonies attendant upon the illumination of the 
Statue of Liberty with the statue itself and the President of 
the United States. 

Flying the same little exhibition airplane in which she made 
her cross-country flight, but with illuminating flares afire on 
the trailing edges of both planes she went through about 
twenty minutes of aerial gymnastics, so startling that some 
who saw the flight said she had spelled out the word “ Lib- 
erty * in letters of fire above the statue and the President’s 
yacht Mayflower. She started from and landed upon Goy- 
ernor’s Island. 


Burgess Seaplane for Bay State 
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14 Indians for the Aviation 
Section Signal Corps, U.S. A. 


The Aviation Section of the United States Army Signal 
Corps has ordered, for use by the Aero Squadrons, fourteen 
1917 


Snudian Motocucles 


No greater tribute could be paid to the Indian’s supreme 
power, speed, endurance, reliability, and general construc- 
tion excellence. 
1017 Indian Catalog, illustrated and fully de- 
scriptive of Indian products, will be sent any- 
where on request. It is a veritable textbook 
of the most advanced motorcycle construction. 


HENDEE MANUFACTURING COMPANY 
(Largest Motorcycle Manufacturers in the World) 


SPRINGFIELD, MASSACHUSETTS 








(C) International Film Service. 


The Naval Militia of the State of Massachusetts was pres nted 
with this seaplane of the Dunne type by Eben S. 
Drape r, at Marblehead. 


National Advisory Committee Visited Mr. Joy’s Field 


The aeronautie field whieh Henry B. Joy, chairman of the 
Board of Directors of the Packard Motor Car Company, has 
developed privately near Detroit within the last two years, 
occupied much of the attention of a committee of the National 
Advisory Committee for Aeronautics on its recent visit to De- 
troit in the course of a tour of the important manufacturing 
centers of the country. 

The Army and Navy representatives, government officials 
and engineering scientists who made the inspection congratu- 
lated Mr. Joy warmly on his foresight in selecting the site, 
which is twenty-seven miles northeast of Detroit, a level ex- 
panse of 570 acres, on the shore of Lake St. Clair. It offers 
asplendid course for trials over both land and water. 

The committee members were impressed with Detroit as a 
particularly appropriate location for a government aviation 
field, by reason of the unexampled facilities which it has for 
manufacturing internal combustion engines, and also because 
Detroit has an exceptional amount of engineering and mechan- 
eal talent available for piloting and maintaining air machines. 

The Detroit meeting of the committee brought out that the 
use of aircraft will soon be a practical reality in the many 
services of the government and also in private industrial fields. 
It was predicted that just as it is possible to design a ship for 
4 certain load capacity, speed and manoeuvring power, it will 
be possible to design an airplane with reference to load, speed 
and manoeuvring power, 

The federal government has developed since 1910 a small 
body of highly skilled aviators. They have been trained not 
only for fighting, but in general navigation of the air. With 
the appropriations now available the increase in the number 
trained aviators will be rapid, and the small body of offi- 
fers referred to will be drawn on for teachers. 








WITTEMANN-LEWIS 
AIRCRAFT COMPANY 


Newark, N. J. 


The company has removed 
its plant from Stapleton, S. L., 
to property adjoining Lincoln 
Highway and Passaic River, 
Newark. 


The new plant has largely 
increased floor space and the 
latest equipment for building 
all types of aircraft. Land and 
water flying facilities at door 
of factory. 














334 


National Advisory Committee Meeting 

At the December meeting of the Executive Committee of 
the National Advisory Committee for Aeronautics, the com- 
mittee adopted the metric system as its standard, so far as 
the work of the committee is concerned, and recommendations 
will be sent to the various departments of the Government 
that this system be adopted in connection with all matters per- 
taining to aeronautics. The War Department will put this 
change into effect immediately in its Aviation Section, using 
both the metrie and English systems on all drawings for a 
time. 

It has been found necessary to amend and add to the no- 
menclature for aeronautics recently issued by the committee. 
The following changes were adopted at this meeting and will 
be incorporated into the report on nomenclature when pub- 
lished in the second annual report: 

The question of what is a right-hand engine has occasioned 
a great deal of comment in the aeronautie industry, and in 
order to associate the words “right-hand” and “ clockwise,” 
the definition of a right-hand engine has been amended to 
read : 


“A right-hand engine is one in which, when viewed from 
the output shaft, looking toward the output shaft end, the 


shaft is seen to rotate clockwise.” 

As it appeared necessary, on further consideration, to dif- 
ferentiate between aircraft designed for operation from land 
and those designed for operation from water, the committee 
adopted the term “seaplane” for airplanes in which the land- 
ing gear is suited to operation from the water. The term 
“airplane” is commonly used in a more restricted sense to 
refer to airplanes fitted with landing gear suited to operation 
from the land. 

For “ Dihedral in an airplane,” the committee adopted the 
following definition: 


“The angle included at the intersection of the imaginary 
surfaces containing the chords of the right and left wings 


(continued to the plane of symmetry if necessary). This angle 
is measured in a plane perpendicular to that intersection. The 
dihedral of the upper wing may, and frequently does, differ 
from that of the lower wing in a biplane.” 
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The resignation of Naval Constructor H. C. Richardsop, 
U. S. N., as seeretary of the committee, on account of his 
transfer to duty at the Navy Aeronautic Station, Pensacola, 
Fla., as construction officer, was accepted. Pending the ele. 
tion of a permanent successor, Dr. 8. W. Stratton, Direete 
of the Bureau of Standards, was appointed temporary se. 
retary. 


Pan-American Aeronautic Exposition 

Practically all of the leading aeronautical companies in the 
country have taken space in the Pan-American Aeronautie 
Exposition, which will take place at the Grand Central Pal. 
ace, New York, during the week of February 8 to 15, 1917, 
The exposition will be held under the auspices of the Aer 
Club of America, the Pan-American Aeronautic Federation 
and the Society of Aeronautic Engineers, 

Howard E. Coffin, chairman of the Organizing Committe 
of the exposition, has interested the Army and Navy in the 
exhibition, and it is announced that a representative display 
of military and naval equipment will be made. 

The exposition will come at a time when the interest in aero. 
nauties in this country is greater than ever before and it 
will give the public a more complete idea of the extent of the 
aeronautical industry than could be had in any other way, 

In the next issue of AVIATION AND AERONAUTICAL ENG 
NEERING, there will be a complete outline of the plans for 
making this exposition worthy of the industry. 


Dimensions and Performances of Superzeppelins 

Figures on the dimensions and performances of the latest 
superzeppelins that are apparently authentic are published 
in Zeit. Four ships have been built at Friedrichshafen and 
tested over Lake Constance of which the following data is of 
interest: Length, 240 meters; diameter, 23 meters; volumetric 
contents, 32,000 eubie meters; horsepower, 4,000 to 5,000 with 
eight motors; maximum climb, 4,000 meters; usual climb, 3,000 
meters; maximum speed, 120 kilometers per hour. These 
dirigibles ean carry a munition load of 6,000 to 7,000 kilo 


grams. 



































D-5 RECONNAISSANCE TYPE 








A new Thomas type designed especially for military 
purposes, combining unusual strength of construction, 
without sacrifice of stability or controlability. 


Contractors to U.S. Army and Navy 


THOMAS BROS. AEROPLANE COMPANY, Inc. 


ITHACA, N. Y. 
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in the is specified in United States Government 
i ‘Aeronautical Specification No. 1002.’ For 
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- CHRISTOFFERSON MOTOR CORPORATION 
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| Aeronautic Motors 
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| CHRISTOFFERSON AIRCRAFT MFG. CO. 
| Military and Sporting 
Land and Water Aeroplanes 
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NEW YORK School and Factory SAN FRANCISCO 
61 Broadway REDWOOD CITY, CAL. 57 Post Street 
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Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulose Acetate Base 


Celestron Cloth Varnishes 


provide another SAFETY FACTOR 


NON-INFLAMMABLE 


Celestion Sheets ° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 
93 Broad Street Boston, U.S. A. 


Manufacturers of Cellulose Acetate for nearly 15 years 


December 15, 195 


Airplane Offered to Captain Amundsen 


Captain Roald Amundsen, the Norwegian explorer, who has 
successfully reached the South Pole, announced upon his arr. 
val in the United States that he was preparing a north pola 
expedition and was contemplating the use of an airplane t 
supplement his other exploring work. 

Harry Bowers Mingle, president of the Standard Aero Coy. 
poration, offered to present Captain Amundsen with a spe. 
cially designed machine. Captain Amundsen has been a pilot 
for some years. 

The airplane will be used to make wide range explorations 
and to pick out suitable places for earrying on the work of 
gathering data on soundings and currents which is the seiep. 
tific justification of polar exploration. 























RADIUM LUMINOUS 
MATERIAL 


Conforms with ail specifications for 





Compasses Aneroids 
Altimeters Oil Gauges 
Anemometer s 
Statoscopes 
Monometers 
Clinometers Clocks 


Se, 4 
8s ar ww 
GUARANTEED LIFE 


We will illuminate one of your own instru- 
ments without charge if you will send it to us 


Radium Luminous Material Gorp. 


55 LIBERTY STREET NEW YORK 


Sample of material sent on request 
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(C) Underwood & Underwood 
The new French double-barreled aerial gun which revolves 
on a semi-circular bracket to give a wide angle of operation. 





Book Review 
SMALL FACTORY OUTPUT AND HOW TO 


SPEED IT 
By George H. Mansfield 
(McBride, Nast & Company, London. Pp. 64.) 

This book does not deal specifically with airplane construc 
tion, but the methods which it deseribes are readily applicable 
to airplane work. It has, in fact, been written in view of the 
hurried work which airplane factories in Great Britain are 
having to face during the present war. The hand-book deals 
with such matters as arrangement of factory departments; 
selection of men and charge-hands; tools, stores and instru 
ments; work-taking and progress records; raw material, stores 
and arrangements. Several useful charts, such as factory oT 
ders, job card, progress sheets are listed. 
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Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. 





GU POND 
The Standard Dope 


Aeroplane Surfaces 





DuPont Dope is used on over 90% of 
the machines built in this country for 
U. S. and foreign governments. 


DuPont Dope deposits a tough, flexible, 
and waterproof film that imparts great 
strength to the fabric, with correct 
shrinkage. 


DU PONT CHEMICAL WORKS 


E. I du Pont de Nemours & Co., Owner 
120 Broadway New York 








AIRPLANE SUPPLIES 


Propellers, 
Motors, 
Ribs, 
Struts, 


Steering 
Controls. 








CHIC. HICAGO AERONAUTICAL SU PPLY (Coy 





CHICAGO. - ILL. 





TRADE MARK 


Forewarns and 
Prevents Stalling 
Accurately indicates the relative 
wind pressure, the force that 

holds the plane in the air. 
Light and compact. 
Send for Bulletin No. BI-110. 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 


Chicago 





New York San Francisco 








Aeroplane Linen 


Used by the BRITISH GOVERNMENT 
in their Air Service; also by the UNI- 
TED STATES GOVERNMENT and 


Large Aeroplane Manufacturers 


Large stocks on hand 
Samples and Specifications sent on application 


Robert McBratney & Company 


Linen Manufacturers & Importers 
121-123 Franklin Street, New York 











DILLNER-MEYER MFG. CO., INC. 
SUCCESSOR TO A. J. MEYER CO. 


Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 


Resistance to Crystalization 
SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 


819-821 John Street 





WEST HOBOKEN, N. J. 
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: ——— on seaplanes are reported to have been Partie. & [7 
. arly troublesome, as the sheathing is liable to become loo 

A Standard Dope of Proven Quality by corrosion and by the impact of spray, to be ruptured aie 
sequently while in flight. This is dangerous in pushers, wher 


NAIAD AERO VARNISH the flying metal may completely sever one of the tail outrigger, 


WATERPROOF—AIRTIGHT A Suggested Type of Aircraft 
_In a paper read before the Institution of Civil Engineers of 
France, A. Brancher presented experiments on a model for g 


Prevents Changing in Cloth 
new type of heavier than air machine. As shown in the q 











Tension with the Atmosphere . Bape 
pended sketch, the model embodies certain features of the 
Send 25¢ for sample can to: standar l airplane, but “3 propelling and sustaining mechan, 
ism consists of a number 
AVIATION DEPT. of disks shaped like the Ja + 
THE ©. Ms CONOVER co. blades of certain fans, / \ 
101 Franklin St. New York City that rotate rapidly in op- {a 
posite directions on two \ rs | 
vertical shafts. \ , J 
‘ . ; : ' The experiments have a 
Causes and Remedies of Airplane Accidents been conducted with an ; ~ gy 
Lieutenant R. C. Saufley, U. S. N., in the U. S. Naval In electric motor which gave 
stitute Proceedings, groups the causes of accidents under three 2 speed of from 1,000 to ce “a 
heads: air conditions, defects in materials, and personal error. 1,900 revolutions per min- 
With improvements in machines and an increase in the num- ute to the disks. When / 
ber of pilots, it is the personal error that is now responsible the required speed of rev- ie, & 


for a major part of the accidents. olution was attained the \ vee 7 
Defects in construction and material can be largely elim- model was set free. It 

inated by a thorough inspection at the factory and on the field. maintained a steady for- 

Particular attention is called to crank-case explosions and to ward and ascensional ve- 

poorly made pistons, the walls and heads of which have frac- locity, and preserved its direction and stability. The modd 

tured, causing serious damage. Chain drives are strongly 1s said to correspond to a full size machine of 10 meters length 

seored as having given trouble in naval practice by jumping and a weight of 470 kilograms. 

the sprockets on a number of occasions. According to M. Braneher such a machine would preserve 
The present type of stranded wire control is condemned as __ its stability under all cireumstances, chiefly because of gym 

unscientific and dangerous, and the substitution of heavy wires scopic action. The author advocates strongly that consider 

with bell-eranks or of a rod and lever system is advocated for ation be given to other types besides that of the triumphal 


ehanging the direction of pull. airplane of the present day. 





. . s . ’ 
Don’t Scrap Aluminum Parts—Trial Bar 50c ae ae a wee ety 8 
SO-LUMINUM, new welding compound for aluminum, Pure Iris wonew reeks erage ot 
d ith —— : RT ee Best, Strongest and Lightest on the Market. Large Stock. 
oe OF Immediate Delivery. U.S. and British 
stitute for acetylene }4 time and cost. Use gasoline Government Standard. 
torch. So-Luminum Mfg. Co., 1790 Broadway, N. Y. Sole Agent in U. S. 115-117 Franklin St., N. Y. City | 

















Classified Advertising 
Positions Open or Positions Wanted advertisements, no charge 


10 cents a word, minimum charge $2.00, payable in advance. 
of AVIATION AND AERONAUTICAL ENGINEERING, 120 


(20 words). Address replies to advertisements with box numbers, care 
West 32d Street, New York. 








YOUNG MAN with general knowledge, now building experi- YOUNG MAN, college graduate, and thoroughly familiar will 
mental plane, desires position in airplane factory with oppor- gas engines, desires position with airpiane company. Best 1 
tunity to advance. Good references. Address, Box 15. erences. Address Box 9. 





AGENTS wanted in every city for AVIATION AND AERONAUTI- YOUNG MAN doing exhibition work, desires to learn avi 
CAL ENGINEERING. An especially liberal offer is open for the tion. Address Box 8. 
months of January and February. Address Circulation Mana- a ee ee 








gg Fagen AND AERONAUTICAL ENGINEERING, 120 West 32d AN EXPERIENCED AVIATOR, who has seen service ! 
~» New Ore. France and Belgium, is desirous of establishing a connecti# 








YOUNG ENGINEER. married, experienced machine designer, With some reliable firm as demonstrator, instructor, etc. Wl 
theoretical and practical aeronautical experience, desires posi- eer ee ee eee SS —_ 
tion with relial I i ss Box 10. ae a oo — , 
> able company. Address Box 10 in this line. No position considered at less than $600.00 
Correspondence confidential. Address Box 42. 


MECHANIC, and student of aviation, can make most any month. 
part of an airplane, wants position with some good company. - — _ 
References exchanged. Address Box 11. EXPERIENCED YOUNG AERONAUTICAL ENGINES 
a ——___————————-__ desires position as assistant or in charge of experimental wd 
FIRST CLASS AERONAUTICAL ENGINEER of wide ex- Small, live company preferred, Address Box 14. 
perience on military airplanes, desires situation as designer, ===’ : 


inspector, or director of experiments. Address Box 19. 
$635 gets 6-cylinder 85 horsepower Aeromarine motor tai 


FOR SALE—Seven cylinder, 70 horsepower rotary motor, for debt. Identical with motor used by Art Smith. Dov 
with Excelsior propeller. $450.00. Address Landsmann Motor oiling system. 2 independent magnetos. In excellent conditio 
Co., 1406 S. 18th St., St. Louis, Mo. recently overhauled at Aeromarine factory. Address, Box 6 
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COUNTERBALANCED 


PARK DROP FORGE COMPANY, Cleveland, Ohio 





















Aeromarine Williams’ School of Flying 
Plane & Motor Co. = New Equip- a ee very 
Small Classes Machine Furnished for 


Rapid Instruction 7 ete * sen 


Aeroplanes and Motors | | °Noror?na’Piane No Charge for Breakage 





Construction 


AL. BOSHEK, Looper, 


Instructor in charge 


New York Office: Times Building 
Telephone, Bryant 6147 wae CO. 




















ONE YEAR—24 ISSUES—ONE DOLLAR 


AVIATION AND AERONAUTICAL ENGINEERING 


The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 


SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 


POPULAR AERONAUTICAL ARTICLES in Every Issue, Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 


All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 


The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 





By sending one dollar to-day you can secure the 
full course beginning with the first part. 


THE GARDNER, MOFFAT COMPANY 


120 West 32d St., New York 











THE WILLIAMS PRINTING COMPANY, NEW YORK 















































































Wright-Martin Aircraft 


Owns all the stock of 
The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 
General Aeronautic Company of 
America, Inc. (Export Company) 


Location of Plants 
Western aeroplane factory 
Los Angeles, Cal. 
Eastern aeroplane factory 
Site now being selected near New 
York 
Experimental aeroplane factory 
Dayton, O. 
Aviation motor factory 
New Brunswick, N. J. (Simplex 
W orks) 
Western flying field 
Los Angeles, Cal. 
Eastern flying field 
Hempstead Plains, L, I. 
Hvdroaeroplane station 
Port Washington, L. I. 
Total men employed, 2362 


Capital Stock 
7% cumulative convertible preferred, 
$5,000,000 Common stock, of no par 
value, 500,000 shares 


Officers 


Edward M. Hagar, President 

Glenn L. Martin, Vice-President 

C. S. Jennison, Vice-President 

James G. Dudley, Secretary and 
Treasurer 

Gordon Wilson, Comptroller 

A. H. Hudson, General Purchasing 
Agent 


Counsel 


Chadbourne & Shores, General Counsel 
Fish, Richardson, Herrick & Neave, 
Patent Counsel 


60 BROADWAY, 


Directors 


Frederick B. Adams 

Of Potter, Choate & Prentice 
Frederic W. Allen 

Of Lee, Higginson & Company 


John F. Alvord 


President, Hendee Manufacturing 
Company 
T. L. Chadbourne, Jr. 
Of Chadbourne & Shores 
Harvey D. Gibson 
Vice-President, Liberty National 
Bank 
Robert Glendinning 
Of Robert Glendinning & Company, 
Philadelphia 
David M. Goodrich 
Director, B. F. Goodrich Co. 
Edward M. Hagar 
President, IV right-Martin Aircraft 
C 0 rp orat 10 n 
C. S. Jennison 
Henry Lockhart, Jr. 
Goodrich-Lockhart Company 
N. Bruce MacKelvie 
Of Hayden, Stone & Company 
T. Frank Manville 
President, H. IW. Johns-Manville 
Company 
Glenn L. Martin 
Vice-President, Wright-Martin Atr- 
craft Corporation 
S. F. Pryor 
Vice-President, Remington Arms- 
Union Metallic Cartridge Company 
W. Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 
Vice-President, Submarine Boat 
Corporation 
Harry Payne Whitney 


Offices 


Main Office, 60 Broadway, New York 
City 

Western Office, 937 S. Los Angeles St., 
Los Angeles, Cal. 

Foreign Office, 35 bis Rue d’ Anjou, 


Paris 


NEW YORK CITY 




















Corp. 














